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ABSTRACT 

This report provides comprehensive statistical 
information on the size and scope of federal funding for research and 
development (PSD) and the types of institutions and purposes to which 
such funds are directed. The report covers fiscal years 1973^ 1974^ 
and 1975* Some of the highlights of the report include: (1) a 20 
percent increase in energy activity paces industrial R&D spending in 
1973; (2) federal RSD funding for fiscal year 1975 continues to 
decline as a share of the total budget; (3) state agency R&D 
activities almost quadrupled from fiscal year 1964 to fiscal year 
1973; (4) R&D expenditures of independent nonprofit institutions 
approach one billion dollars in 1973; and (5) federal funding in 
higher education: Academic Science shows decline in fiscal year 1973. 
(Authcr/EB) 
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FOREWORD 



This report is the 23rd in an annual NSF series that provides 
information on the size and scope of Federal funding for research and 
development programs. It relates current R&D data, based on the 
1973-75 budget cycle, to past trends as well as to broad economic 
indicators. The data are designed to be useful to a varied audience, 
especially those concerned with science policy. 

The Foundation appreciates the cooperation of the staffs of 
participating Federal agencies for their special efforts to meet the 
survey requirements. The report was prepared under the overall 
guidance of Charles E. Falk, Director, Division of Science Resources 
Studies, and the special supervision of William L. Stewart, Head, R&D 
Economic Studies Section. 

H. Guyford Stever 
Director 

National Science Foundation 

October 1974 
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The data appearing in this report for fiscal year 1975 were 
compiled between March and May 1974. They are based on The Budget 
0/ the United States Government, Fiscal Year 1975, as submitted to the 
Congress in February 1974, and do not reflect subsequent congression- 
al actions or changes made by Executive apportionment. Based on 
estimates made in January 1975, these subsequent actions will reduce 
1975 Federal R&D obligations from the $19.6 billion appearing in this 
report to approximately $18.5 billion. The largest estimated reductions 
were for the Department of Defense {$750 million) and the Department 
of Health, Education, and Welfare {$140 million). More detailed and 
further revised information on 1975 R&D obligations will be presented 
in a Highlights in mid-1975 covering fiscal years 1974-76, as well as in 
next year's report. 
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HIGHLIGHTS 



► Federal R&D obligations {plant excluded) are estimated to rise from 
$16.8 billion in fiscal year 1973 to $17.7 billion in fiscal year 1974 and 
$19.6 billion in fiscal year 1975. When constant dollars are used, 
however, the 1974 total is 30 percent lower than the total for 1967, 
the high point. And with the use of any reasonably estimated defla- 
tor, the 1975 figure would be considerably reduced. 

' The share of the federal budget represented by R&D programs has 
continuously declined since the 1965 high. That year the ratio was 
12.6 percent, but by 1973 it had dropped to 7.1 percent, and the 
estimated figure for 1975 is 6.6 percent. 

' When measured as a share of relatively controllable outlays^ —those 
over whicli the Executive and the Congress have decisionmaking 
power— the ratio from 1974 to 1975 shows virtually no change— 14.8 
percent to 14.7 percent. 

Federal agencios continue to represent the major source of national 
R&D funding. In 1974 they provided slightly more than one-half of the 
national R&D total, compared with almost two-thirds in 1965. 
Industry sources have made up most of the difference in the inter- 
vening years. 

The national R&D total was $20.4 billion in 1965, and by 1974 was an 
estimated $32.1 billion. As a share of the gross national product 
(GNP), funding for research and development declined from 2.9 
percent in 1965 to an estimated 2.3 percent in 1974. Federal R&D 
funding as a share of GNP declined more steeply: from 1.9 percent to 
an estimated 1.2 percent. 

In 1975 DOD is expected to account for 49 percent of all Federal R&D 
obligations, about the level of the previous 10 years, and NASA for 16 
percent, down from a 34-percent high point in 1965. 



^Soe Office of Management and Budget. The Budget of the VnUod Slates Government. Fiscal 
Yvar 1375 (VVabhington. D C 20402. Supt of Ducuments. U.S. Government Printing Office), pp. 
39. 318-319: and technical notes of this report (^tppondix A). 
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• The HEW share has grown from 6 percent in 1965 to an estimated 11 
percent in 1975 and the AEC share from 8 percent to 9 percent in the 
same timespan. AEC is one of four major agencies chosen to imple- 
ment the Federal role in the national energy program; the others are 
Interior, NSF, and EPA. The increases for these four agencies 
account for approximately one-half of the overall 1975 Federal R&D 
increase. 

• Basic research is expected to amount to $'2.6 billion in 1975, the 
highest level on record. However, in constant dollars the highest 
point was in 1967 when the level was 9 percent above that of 1974. As 
a share of the Federal R&D total, basic research is an estimated 13 
percent in 1975; the highest share was 15 percent in 1972 and 1974. 

• Applied research is also scheduled to reach the highest funding level 
in 1975, at $5.1 billion. Even in constant dollars a reasonable esti- 
mate would place this level at almost the highest ever. The applied 
research portion of the Federal R&D total is expected to be 26 percent 
in 1975, as high a share as has been recorded. 

• Development funding, at $11.9 billion in 1975, is the highest on 
record, but in constant dollars the 1967 effort was by far the 
greatest, 49 percent higher than 1974. The 1975 development share of 
the Federal R&D total is an estimated 61 percent, compared with 
ratios between 70 percent and 80 percent in the late fifties. 

• In 1975 an estimated 73 percent of all Federal R&D obligations, or 
$14.3 billion, will be placed with extramural performers. The 
remaining $5.3 billion, or 27 percent, will be obligated intramurally. 
The share performed intramurally in the current (1973-75) period is 
larger than at any time since the middle-to-late fifties when the share 
ranged between 30 percent and 36 percent. 

• In 1973 both California and Maryland reflected substantial increases 
in Federal R&D support over 1972 and remained in the "more than $1 
billion'' category, the only States to do so. The California share of the 
Federal total was 23.3 percent, compared with 35.1 percent in 1963, 
and the Maryland share was 8.7 percent, compared with 5.5 percent 
in 1963 The next three States in order of Federal R&D funding in 1973 
were Massachusetts, Florida, and New York. 



INTRODUCTION 



The National Science Foundation is the primary producer of data 
on the science resources of the United States, a function that the 
agency has fulfilled since its inception in 1950. Since 1952 NSF has 
published reports on Federal funding of research and development, 
thus providing a continuing measure of a major science input area. 

The source of data for the Federal Funds for Research, 
Development, and Other Scientific Activities series is the Federal 
agency establishment. For the current volume, covering fiscal years 
1973-75, a detailed questionnaire v^as distributed early in 1974 and 
completed by 93 agencies and agency subdivisions in the March-May 
period. Data were edited and processed by NSF and complete appendix 
tables prepared. These tables were made separately available in 
advance of this report,' 

The historical record developed by the Federal Funds time series 
shows changes in the deployment of Federal funds for various kinds of 
R&D activities. The present report covers R&D funding by agency, 
performing sector, character of work (basic research, applied 
research, and development], and field of science, as well as by State 
distribution. R&D plant data are additionally given. A separate part of 
the report deals with scientific and technical information activities. Not 
all of these elements were included when the Federal Funds effort 
began so that the timespans of the various series d'.ffer somewhat. 

Like other recurrent NSF science resources surveys, Federal 
Funds links respondents and data producers and u^ers in a continuing 
interchange. New measures of R&D activity have been added over the 
years in response to user needs, and on occasion a measure has been 
dropped. Changes have been made in instructions, on agency request, 
and feasibility tests have been conducted to determine reporting 
capability for new data elements. An innovation in the current Federal 
Funds publication (Volume XXIII] is a series for fiscal years 1973-75 on 
Federal research support to universities and colleges by field of 
science, requested by a science policy group. 



JN«ilional Sucnco Foundation. DeUuled StaUstiLol Tables, Federal Funds fnr f^psnnrf h,^ 
DeveAopmoni. ami Other ScAoniific Activities. Fiscal Years VJ73. W74. and Vol. XXllI (NSF 
O 74-320A) (Washinjjlon. D. C). 1974. These may be obtained gratis or request to NSF. 
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The data shown in this edition of Federal Funds are comparable to 
those included in **Special Analysis 0 (Revised): Federal Research and 
Development Programs** in The Budget of the United States 
Government. Fiscal Year 1975, as submitted to Congress in February 
1974. The same definitions for research and development and R&D 
plant are used in both reports. Some differences exist between the 
reports in dollar amounts reported because of the different times of 
agency response, but both reports include the additional amount for 
energy R&D programs in the revised 1975 budget. The Federal Funds 
report, however, provides detail on research, performers, fields of 
science, and geographic distribution not provided in the Special 
Analysis. 

The Federal Funds survey is based on the budget cycle with all 
data reported in comparable categories for a 3-year period. Data for 
1973 reflect transactions of a completed fiscal year and, thus, are 
**actual.'' Data for 1974 are subject to reprogramming and 
apportionment actions and for 1975 to reprogramming, appropriation, 
and apportionment actions, and hence are estimated. 

Most data do not represent accounting precision. Most agency 
R&D programs are not identified as budget line items, although a 
number of them are so identified. For this reason R&D programs usually 
have to be separated from larger appropriation accounts, and 
occasionally questions arise as to the exact definition of R&D activities. 
Also, the assign:nent of dollar amounts to basic research, applied 
research, development, and fields of science is sometimes judgmental. 
The years of experience of most agencies ii\ fulfilling the Federal Funds 
survey requirements, however, help to make for a reliable 
quantification of R&D program features. 

Agencies are users of the data as well as partial producers, and 
this fact serves to increase the feedback between NSF staff and survey 
respondents in developing greater accuracy and detail, clarifying 
definitions, and reformulating data. Other users include members of 
Congress and congressional committee staffs, and science policy- 
makers in the Executive branch, as well as the science and academic 
communities, industry, research institutes, and the press. The data, 
thus, meet a wide range of uses for varied audiences. The coverage is 
broad, and Federal Funds is limited by this very breadth, but in making 
visible the magnitude and structure of the whole Federal R&D 
engagement, this series provides a perspective that can serve as the 
basis for more detailed analyses of trends, outputs, outcomes, and 
impacts. 
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FEDERAL FUNDS FOR 
RESEARCH, DEVELOPMENT 
AND R&D PLANT 



Section 1. FEDERAL R&D PERSPECTIVES 



Since 1970 total Federal R&D obligations have traced a rising 
curve, after having fallen steadily from an earlier 1967 peak. In terms 
of real performance, however, recent Federal R&D program levels have 
not been rising. The three years of the current budget period reflect for 
fiscal year 1973 an R&D total of $16.8 billion (plant excluded) and 
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estimated totals for fiscal year 1&74 of $17.7 billion and for fiscal year 
1975 of $19.6 billion. The last tv. o years show increases of 5.5 percent 
and 10.4 percent, respectively. But when constant dollars are used, 
these increases disappear and the recent highs are converted to levels 
well below those of a decade earlier. 

The estimated 1974 R&D performance is less than that of any year 
from 1963 onward. Furthermore, any reasonably estimated deflator 
would produce for 1975 a decided reduction in the relative increase 
proposed for that year. The 1970-75 period, thus, actually reflects 
performance levels lower than those prevailing from 1963 through 1969. 

In the 1970-75 period the totals of the three agencies whose R&D 
programs are primarily concerned with developing heavy machinery, 
equipment, and instrumentation, mostly for military or space purposes, 
show decreases in constant dollars, whereas the totals of the agencies 
whose R&D programs are designed to meet a range of civilian needs 
show a decided increase. The Department of Defense (DOD), for 
example, is scheduled in the current (1973-75) period for the highest 
R&D totals on record, but in real terms these totals reflect no growth 
and are in a lower range than the agency's effort for 1961 through 1969. 
The National Aeronautics and Space Administration (NASA) has 
received decreasing funds almost steadily since 1966. The Atomic 
Energy Commission (AEC) received decreased R&D funds from 1970 
through 1972, and the increases since then would represent a true rise 
only in 1975 and that a very slight one. 3y contrast, in the period from 
1970 to 1975 the R&D programs of the Department of Health, Education, 
and Welfare (HEW), the National Science Foundation (NSF), the 
Departments of the Interior and Agricuhure (USDA), and the 
Environmental Protection Agency (EPA) have represented notable 
increases in real support. 

One effect of these changes in Federal priorities has been to raise 
the share of research versus development in overall Federal R&D 
obligational levels. In 1965 the basic research component made up 11 
percent of the R&D total, the applied xesearch component, 22 percent, 
and the development share, 67 percent. In 1975 the estimated shares 
are basic research, 13 percent; applied research, 26 percent; and 
development, 61 percent. Both the basic and the applied research 
efforts have held their own in real terms in the 1965-75 decade whereas 
the development effort has decreased considerably. 



Trends in RCrD obligations of Federal agencies 
leading in R&D programs 




1975 Budget Emphases 

The budget for 1975 confirmed that re- 
search and development continue to be a 
necessary adjunct of Federal operating 
policy. Most established R&D programs were 
maintained at levels close to those of 1974. 
although some were decreased in line with 
changing priorities. The overall rise for 1975 
was derived from increases on the military 
side for DOD and on the civilian side for 
certain agencies that were chosen to carry 
forward the development of a stronger 
national energy base. These agencies were 
Interior, AEC. NSF. and EPA. Their 
energy-related programs are discussed in the 
r>"ext section. 



Even with the upward direction in 1975 
funding, the DOD portion of the Federal R&D 
total is still about one-half (an estimated 49 
percent]. The NASA share is expected to fall 
to 16 percent, compared with a high of 34 
percent in 1965. The HEW share has grown 
from 6 percent in 1965 to an estimated 11 
percent in 1975, while the AEC share has 
scarcely changed. In 1965 it was 8 percent 
and in 1975 will be an anticipated 9 percent. 

These four agencies are distinguished by 
the fact that each one makes up an imposing 
share of the Federal R&D total and that 
together they dominate the funding picture. 
Yet the combined share of the other 30 
agencies reporting R&D programs in the 
1973-75 period has reached a significant size. 
From the 5 percent that the "other*' agencies 
supported in 1965, they have risen to an 
estimated ih ^ercent of the support total in 
1975, reflecting the growing public aware- 
ness that scientific resources must be 
brought to bear on the solution of a variety of 
national problems. 

R&D Plant 

Federal obligations for R&D plant were 
expected to rise from $774 million in 1973 to 
$972 million in 1974 and to $1,113 million in 
1975. The levels for 1974 and 1975 are higher 
than for any year since 1965. AEC continues 
to provide the major support for R&D plant, 
making up 40 percent of the Federal total in 
1975. Next in size of support is DOD, 
accounting for 17 percent of the total. The 
largest relative gain is shown by Interior, 
whose share of 15 percent in 1975 almost 
entirely represents an increase in funding for 
the energy-oriented R&D facilities of the 
Office of Coal Research. 
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Even with the upward direction in 1975 
funding, the DOD portion of the Federal R&D 
total is still about one-half (an estimated 49 
percent). The NASA share is expected to fall 
to 16 percent, compared with a high of 34 
percent in 1965. The HEW share has grown 
from 6 percent in 1965 to an estimated 11 
percent in 1975, while the AEC share has 
scarcely changed. In 1965 it was 8 percent 
and in 1975 will be an anticipated 9 percent. 

These four agencies are distinguished by 
the fact that each one makes up an imposing 
share of the Federal R&D total and that 
together they dominate the funding picture. 
Yet the combined share of the other 30 
agencies reporting R&D programs in the 
1973-75 period has reached a significant size. 
From the 5 percent that the "other'* agencies 
supported in 1965, they have risen to an 
estimated 14 percent of the support total in 
1975, reflecting the growing public aware- 
ness that scientific resources must be 
brought to bear on the solution of a variety of 
national problems. 

R&D Plant 

Federal obligations for R&D plant were 
expected to rise from $774 million in 1973 to 
$972 million in 1974 and to $1,113 million in 
1975. The levels for 1974 and 1975 are higher 
than for any year since 1965. AEC continues 
to provide the major support for R&D plant, 
making up 40 percent of the Federal total in 
1975. Next in size of support is DOD, 
accounting for 17 percent of the total. The 
largest relative gain is shown by Interior, 
whose share of 15 percent in 1975 almost 
entirely represents an increase in funding for 
the energy-oriented R&D facilities of the 
Office of Coal Research. 
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Fiscal year 


Total 
budget 
outlays^ 


Research,development, 
and R&Dplanti 


Expendi- 
tures as 
percent 
of total 
budget 
outlays 


Obliga- 
tions 


expendi- 
tures 


1940 


$ 9,589 


(31 


$ 74 


0,8 


1941 


13,980 


(3) 


198 


1.4 


1942 


34,500 


(3) 


280 


.8 


1943 


78,909 


(3) 


602 


.8 


1944 


93,956 


(3) 


1,377 


1.5 


1945.., . 


95,184 


(3) 


1,591 


1.7 


1946 


61,738 
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1.5 


1947 . 


36,931 


$ 691 


900 


2.4 


1948 


36,493 


868 


855 
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1949 


40,570 
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1,082 
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1950 ... 


43,147 
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1,083 
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1951 
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2,745 
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1956 
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1957. . 
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1958.. , 
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4,906 


4,991 
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1959 


92,104 


7,123 


5,806 


6.3 


1960 


92,223 


8,080 


7,744 


8.4 


1961 


97,795 


9,607 


9,287 


9.5 


1962 


106,813 


11,069 


10,387 


9.7 


1963 . 


111,311 


13,663 


12,0(2 


10.8 


1964 


118,584 


15,324 


14,707 


12.4 


1965 


118,430 


15,746 


14,889 


12.6 


1966 


134,652 


16,179 


16,018 


11.9 


1967 


158,254 


17,149 


16,859 


10.7 


1968 


178,833 


16,525 


17,049 


9.5 


1969 


184,548 


16,310 


16,348 


8 9 


1970 


196,588 


15,865 


15,736 


8.0 


1971 


211,425 


16,175 


15,992 


7.6 


1972 


231,876 


17,014 


16,743 


7.2 


1973 


246,526 


17,596 


17 510 


/.I 


1974 lest)^ 


274,660 


18,715 


18,552 


6.7 


1975 (est)^ 


304,445 


20,710 


20,154 


66 



1 Beginning in fiscal yeaf 1953 amounts for both obligations and 
expenditures include pay and allowance of military personnel in 
research and developmerU 

^"Outlays" include expenditures plus net lending Data through fiscal 
year 1953 are in terms of the Consolidated Cash Statement and data 
beginning with fiscal year 1954 are in terms of the "Unified Budget " 
For purposes of providing trend information the data are considered to 
be reported on a generally comparable basis 
^Not availabte 

^These estimates are based on amounts snown in The Badger, 1975 
and do not retlect congressional appropriations or changes made by 
Executive action subsequent to budget submission at the midpoint of 
fiscal 1974 

SOURCES Office of Management and Budget and Bureau of the 
Budget The Budget of the United States Governmenr, fiscal years 
1940 through 1975, National Science Foundation, annual Surveys of 
R&O programs of Federal agencies 



Relationship to Total Budget 

Federal R&D funding has moved in cycles. 
As a share of the Federal budget, R&D 
support was small in the early forties and 
fluctuated from year to year. In the 
post-World War II era the R&D and R&D 
plant ratio, though slightly larger, stayed in a 
narrow range between 2 percent and 3 
percent for a protracted period.^ Then, in 
1953 the funding began an uninterrupted 
13-year climb that culminated in the high of 
12.6 percent reached in 1965. This period 
included military and atomic development 
programs and the space buildup preparatory 
to placing a man on the moon. 

At that point new and heavy demands 
began to be placed on Federal funding in the 
form of social insurance costs and added 
.isfense outlays. Overall R&D totals rose in 
the 1966-68 period to the highest points on 
record but thereafter ceased to grow. 
Meanwhile, the share of R&D and R&D plant 
programs in the total budget had started to 
fall. Only in the current (1973-75] period are 
the earlier R&D dollar highs surpassed, 
although at the same time the rapid growth of 
the total Federal budget is causing the R&D 
ratio to decline still further. Thus, in 1973 the 
R&D and R&D plant share was 7.1 percent, 
and by 1975 it is expected to be just 6.6 
percent. 

Despite this trend for the overall budget, 
R&D funding has not been given lower 
priority in recent years in Federal plans and 
appropriations. Within the portion of the 
budget over which the Executive and the 
Congress have annual decisionmaking 
power. R&D program levels are at present 



*For rompansons with budjict outlays R&D and R&D plant 
nxpoiiditurus Hru ubod rathor than ubligatioiis. See text table 
on Federal obhj^ations and expenditures 
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showing no real tendency to decline as a 
share of the total. 

Between 1967 and 1975 total Federal 
budget outlays rose from $158.3 biUion to an 
estimated $304.4 billion. Most of this 
expansion was caused by fixed cost and 
open-ended programs that increase by law 
rather than annual appropriations; e.g.. 
social and medical insurance, veterans 
payments, and interest on the public debt. 
When such programs are eliminated, the 
relatively controllable portion of the budget, 
which includes R&D and R&D plant expendi- 
tures, is seen to have risen from $103.1 
billion in 1967 (earliest calculable year] to an 
estimated $136.7 billion in 1975. As a share of 



Federal budget outlays by relatively uncontrollable 
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showing no real tendency to decline as a 
share of the total. 

Between 1967 and 1975 total Federal 
budget outlays rose from $158.3 billion to an 
estimated $304.4 billion. Most of this 
expansion wac caused by fixed cost and 
open-ended programs that increase by law 
rather than annual^' appropriations; e.g., 
social and medical insurance, veterans 
payments, and interest on the public debt. 
When such programs are eliminated, the 
relatively controllable portion of the budget, 
which includes R&D and R&D plant expendi- 
tures, is seen to have risen from $103.1 
billion in 1967 (earliest calculable year) to an 
estimated $136.7 billion in 1975. As a share of 
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these relatively controllable outlays, R&D- 
related expenditures fell from 16.4 percent in 
1967 to 14.7 percent in 1968 and thereafter 
fell no lower than the 13.7 percent they 
reached in 1970. For 1974 the ratio was 
expected to be 14.8 percent, and for 1975 
almost the same— 14.7 percent. 

Relationship to National R&D Total 

Federal support to research and develop- 
ment has a strong effect on national R&D 
activity as a whole. This is because the 
Federal Government has for many years 
supplied between one-half and ' , j-thirds of 
the funding for all the R&D work carried out 
in the economy. In 1965 the share supported 
by Federal agencies was 64 percent, and in 
1974 the anticipated share is 53 percent. 
Industry has supplied most of the difference 
over the intervening years as its own R&D 
Investment has grown. Thus, in 1965 industry 
provided 32 percent of the funds, whereas by 
1974 it was expected to provide 41 percent. 
In this time period, R&D funding from all 
non-Federal sources, mostly industry, not 
only increased in current dollars as a share 
of the national total but also increased on a 
constant dollar basis. 

National R&D totals have risen steadily be- 
tween 1965 and 1974, although at an uneven 
pace. The total in 1965 was $20.4 billion and 
by 1974 it had become an estimated $32.1 
billion. By 1969, 1970, and 1971 the yearly 
rate of growth was decidedly diminished, but 
for 1973 and 1974 the growth rate had again 
increased, to an estimated 5 percent in each 
year. 

Performance must be distinguished from 
support. In all years industry has been the 
major R&D performer nationally, accounting 
for 67 percent of the workload in 1974. This 
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share compares with a 69-percent share in 
1965. At that time universities anti colleges 
accomplishetd 12 percent of the national R&D 
effort, although for 1974 their estimatetJ 
share is 15 percent. Thus, the university 
sector has un(Jertaken in this perio(J a 
measurably larger portion of national R&D 
performance. FetJeral intramural perfor- 
mance has accounte(J for 15 percent of the 
national R&D total in most years in the past 
(Jecade an(J in some years somewhat less. 

Relationship to GNP 

The relationship of R&D efforts to econo- 
mic growth an(J protJuctivity is a subject of 
consitJerable stutJy antJ interest at the 
present time. Therefore, brief (Jr.ta are 
inclutJetJ here on R&D/GNP ratios. 

In 1965 the share of national R&D activities 
in the gross national protJuct (GNP) was 2.9 
percent antJ was virtually the same in 1966 
an(J 1967, but each year thereafter the ratio 
has (JeclinetJ somewhat and is an estimated 
2.3 percent in 1974. 

During the same period the share of the 
Federal R&D effort in the GNP total has also 
declined, although more steeply. In 1965 the 
Federal R&D/GNP ratio was 1.9, but by 1974 
it was an estimated 1.2.^ In these years 
Federal dollar support within the national 
R&D effort declined relatively and, when 
adjusted for inflation, declined absolutely as 
well. 
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^Tho R&n GNP rntios am floso approximations bccauso of 
Iho fad that R&D data for pcrfornitntJ soctors vary slightlv 
fron) on(! report to another, Soo National Sc icn( n .^'oiindation. 
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\f<jnpovvor jn tlw United Stntvu (NSF 74-304) (Washington. 
!) (, 20402 Sijpt of I)o(umonts. US Covcrnmont Prnitinj* 
Offwo). 1974. Tho Pwloral R&D funding totals in that report 
diff(:r slightiv from thttsc shown m this report l)0( ausc they 
an; doriv<;d from pnrformcr soun'os. 
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share compares with a 69-percent share in 
1965. At that time universities and colleges 
accomplished 12 percent of the national R&D 
effort, although for 1974 their estimated 
share is 15 percent. Thus, the university 
sector has undertaken in this period a 
measurably larger portion of national R&D 
performance. Federal intramural perfor- 
mance has accounted for 15 , '^rcent of the 
national R&D total in most years in ^^e past 
decade and in some years somev^hat icss. 

Relationship to GNP 

The relationship of R&D efforts to econo- 
mic growth and pioductivity is a subject of 
considerable study and interest at the 
present time. Therefore, brief data are 
included here on R&D/GNP ratios. 

In 1965 the share of national R&D activities 
in the gross national product (GNP) was 2.9 
perLunt and was virtually the same in 1966 
and 1967, but each year thereafter the ratio 
hds declined somewhat and is an estimated 
2.3 percent in 1974. 

During the same period the share of the 
Federal R&D effort in the GNP total has also 
declined, although more steeply. In 1965 the 
Federal R&D/GNP ratio was 1.9, but by 1974 
it was an estimated 1.2.^ In these years 
Federal dollar support within the national 
R&D effort declined relatively and, when 
adjusted for inflation, declined absolutely as 
well. 
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Comparisons With Other Countries 

As already mentioned, the national R&D/ 
GNP ratio for the United States has shown a 
moderate but steady decrease since' 1967. 
This trend can be compared with those of 
other leading industrial nations. In the late 
sixties the United Kingdom and France 
reflected only slight change from one year to 
the next in their GERD/GNP ratios, but after 
1969 their ratios abo declined. (See chart.) 
For Canada the change throughout the 
1965-73 period was insignificant. By con- 
trast. West Germany reflected a steady rise 
in its ratio after 1968, and the best estimates 
available indicate an increase for Japan 
between 1967 and 1973. despite a drop 
between 1971 and 1973.^ 

For all the countries except the United 
States the 1973 ratios are derived from 
estimates based on data from a number of 
sources and are, therefore, subject to 
revision. Nonetheless, these data indicate 
that the United States no longer appears to 
sustain the highest ratio; West Germany and 
the United Kingdom are at approximately the 
same level. 

Since R&D efforts bear a relationship to 
the output of technology intensive products, 
the United States' changing trade position in 
such products vis-a-vis Japan. West Ger- 
many, and other Western countries has been 
studied with R&D/GNP ratios as part of the 
background."* These ratios can also be used 

^^For all thoso ( ountnos gross expenditures for rosoarcjh and 
(ievelopnuMit (GKRD) wns used in computing the ratios GERD 
IS tiistinguished from R&l) proper in that it includcj R&D 
plant For the United States nodonul data on R&D plant 
(jxpeiidituros have nM been avadable because of difioronl 
reportin*; conditions and. thus, only R&D data were tscd. 
( ausing U S. ratios to be somewhat understated. 

^or example, see St.ience. TeLhnoiu^»y end the EconuiTiy 
Hiiarnigs before thti Suhi ommi*tee on St lenco. Reso.irt h. and 
I)»;velopm(MJt. Committee on St 'ence and Antronautus 92 
Cou^ . 2nd sess (April U. 12. 13. 18. 20. 1972). 
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-.Foundation on tht b»s« oJ lhe$« sowcet. 



to provide trend data for individual coun- 
tries, which can be related to economic 
growth and other variables. 

The U.S.S.R. was not included in the chart 
because the method of computing the GERD/ 
GNP ratio for this country is significantly dif- 
ferent than that used for the other countries. 
Both GERD and GNP data have to be 
calculated from fragmented sources to attain 
comparability with series used in non- 
Communist countries. Recent analysis indi- 
cates a rise in the GERD/GNP ratio for the 
U.S.S.R. between 1969 and 1972 and a ratio 
of 3.6 in 1972, the latest obtainable year.^ 

The figures given in this whole discussion 
are broadly derived and can be used as 
measures of relative magnitude and general 
trends only. They may, however, suggest 
areas of further investigation. 



^Kshmatos made by Dr 
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Section 2. PROGRAMS AND PERFORMERS 



Current Programs 



• In 1975 DOD, as has been the case for many years, accounts for 
approximately one-half (49 percent] of all Federal R&D obligations. 
The scheduled increase of $1»009 million for this agency outweighs 
any other agency increase.® 

• The DOD increase was derived from planned expansion for a number 
of programs. The greatest rise among the services was shown by the 
Navy, where efforts on the Trident submarine ballistic missile 
system* the strategic cruise missile system, the CH-53E helicopter, 
and the VFX fighter prototype commanded most of the additional 
funds. Next in size of increase was the Air Force, and chief programs 
contributing to higher funding for this service were the air-launched 
cruise missile, Minuteman III. advanced ICBM technology, the 
Advanced Warning and Control System (A WAGS), the Advanced 
Airborne Command Post, the B-1 advanced strategic bomber, the 
EF-lllA electronic warfare support aircraft » and the new air combat 
fighter. The net rise for the Army is smalK yet such individual pro- 
grams as the Site Defense of Minuteman. tactical forward area air 
defense systems, and the advanced attack helicopter were expanded 
significantly. 

• NASA reflects such a slight rise for 1975 that it amounts to a leveling 
off. Within the overall R&D total the NASA share is estimated at 16 
percent. Despite the fact that in the 1975 budget Skylab is no longer 
funded and large declines are planned in lunar and planetary explor- 
ation and in the communications satellite program, plans for other 
NASA programs produce a net increase. The greatest of these by far 
IS for the space shuttle. Another manned space flight program to 
receiye higher support is the Apollo-Soyuz Test Project, jointly 
conducted between the United States and the U.S.S.R. Under physics 
and astronomy major attention is directed to work on three High 
finergy Observatories. 
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• HEW continues to maintain an 11-per 
obligational total in 1975 despite a $111 
program. The chief reason is that $162 
al Institutes of Heahh (NIH). origina 
1973. was not obligated until 1974. 
expectedly high. Nine out of 10 NII- 
1975; only the National Cancer Instit 
support. HEW's Alcohol. Drug Abuse 
tration will be cut back. On the educa 
of Education was expected to receive 
this rise was entirely offset by the d( 
the Office of Education (the latter dec 
vocational R&D activities pending pa 
education grants legislation]. 
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National Science Foundation 
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Department of the Interior ... 
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Department of Transportation 
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Environmental Protection Agency 
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Other agencies 


275 
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• HEW continues to maintain an 11-percent share of the Federal R&D 
obligational total in 1975 despite a $115 million reduction in its overall 
program. The chief reason is that $162 million in funds for the Nation- 
al Institutes of Health (NIH], originally scheduled for obligation in 
1973, was not obligated until 1974, causing that year to be un- 
expectedly high. Nine out of 10 NIH institutes show decreases in 
1975: only the National Cancer Institute is scheduled for increased 
support. HEW's Alcohol, Drug Abuse, and Montal Health Adminis- 
tration will be cut back. On the education side, the National Institute 
of Education was expected to receive a sizable increase in 1975, but 
this rise was entirely offset by the decrease in funding reported for 
the Office of Education (the latter decline due to the nonreporting of 
vocational R&D activities pending passage of proposed consolidated 
education grants legislation]. 
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+ 10.4 


Department of Defense 


8,404 


8,599 


+ 2.3 
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Department of Health, Education, and 












Welfare ... 


1,838 


2,347 


+ 27 7 


2,233 


~ 4.9 


Atomic Energy Commission . 


1,363 


1,431 


+ 5.0 


1,704 


+ 19.1 


National Science Foundation 


480 


530 


f 10.4 


653 


+ 23 3 


Department of the Interior 


243 


286 


+ 17.5 


557 


+ 94.8 


Department of Agriculture 


367 


386 


+ 5.4 


406 


+ 5.0 


Department of Transportation 


311 


358 


+ 15.3 


397 


H0.7 


Environrr.ental Protection Agency . . . 


181 


174 


- 3.7 


343 


+ 96.8 


Department of Commerce 


191 


210 


+ 10.2 


263 


+ 25.1 


Office of Economic Opportunity 


109 


50 


-54.5 






Other agencies . 


275 


348 


+ 26.2 


363 


*- 4.8 



• The AEC $273 million increase for 1975 is second only to that for DOD 
and will raise the AEC share of the overall R&D obligational total 
slightly — to 9 percent. Aside from relatively small increases for 
weapons R&D and testing and for naval reactor development, the 
bulk of the expansion is directed to energy work. The 1973 fuel crisis 
engendered a long-range national energy program in which the R&D 
effort of AEC was chosen for a central role. Civilian reactor develop- 
ment is the heart of the AEC program with chief activity focused on 
the liquid metal fast breeder reactor. Gas cooled and molten salt 
breeder reactor programs were also expanded as was general 
reactor safety ar4alysis. The highest relative gain for any program in 
1975 was scheduled for controlled thermonuclear fusion research. 



• The gain of $124 million for NSF was brought about by the same 
forces that raised the AEC level. In 1975 the share of NSF in the 
Federal R&D total is an estimated 3 percent. The growth for NSF is 
primarily derived from increases for basic research project support 
and for the RANN (Research Applied to National Needs] program. 
Most of the increases for support of basic research are to encourage 
work that could eventually contribute to energy self-sufficiency, and 
within RANN the increases are directed to research on solar and 
geothermal energy and to the energy research and technology effort 
(energy conversion and storage, systems, and resources, advanced 
automotive propulsion, and energy and fuel transportation projects]. 

• The increase for Interior of $271 million for 1975 is the third highest 
in dollars and almost the highest relatively of any agency, at 95 per- 
cent. Again, almost all of this growth can be attributed to energy- 
related R&D programs. Work in fossil fuels is primarily an Interior 
responsibility, and more than one-half of the Interior increase for 
1973 is found in this area: for the Office of Coal Research on coal 
liquefaction, gasification, direct combustion, and advanced power 
systems, and for the Bureau of Mines on coal, petroleum, and oil 
shale R&D programs. In addition, the Office of the Secretary has ex- 
panded research programs in 1975 on underground electric trans- 
mission, energy conservation, and mined area protection, and the 
Bureau of Land Management has a new research program on the 
marine environment. Partly in response to energy needs, the mining 
technology program of the Bureau of Mines has a large planned 
increase, as does the Geological Survey for mineral resources sur- 
vpvs and special environmental projects. 



• The Department of Agriculture (USDA) w 
small increase in funding in 1975. This v 
research programs of the Agricultural Resi 
operative State Research Service. T 
marketing, and use of agricultural pn 
agricultural experiment stations. 
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• The Department of Agriculture {USDA] was expected to receive a 
small increase in funding in 1975. This will reflect the continuing 
research programs of the Agricultural Research Service and the Co- 
operative State Research Service. These cover production, 
marketing, and use of agricultural products and research at 
agricultural experiment stations. 
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• The Department of Transportation (DOT] reported a planned 
increase of 11 percent in 1975. The largest program increase was for 
railroad research. Two programs where expansion was directly 
relcited to the energy program were the energy conservation program 
of the Office of the Socretarv and the pollution control program of the 
Coast Guard concerned with spillage and waste. Other increased 
R&D programs were for urban mass transportation, highway safety, 
and multimodal studies. 

• The $169 million increase for EPA in 1975 is totally related to the 
energy program. This 97-percent rise in environmental R&D efforts is 
the greatest relative rise for any agency. Almost all of the added 
funding was placed under the broad heading of energy-related 
environmental R&D programs. These were to be carried out by EPA 
in both a coordinating and operating capacity. EPA planned to trans- 
fer much of these funds to other agencies for energy-related envi- 
ronmental work with the rest being used by EPA for specific R&D 
projects under its own direction. 

• A 25-percent increase for the Department of Commerce is primarily 
the result of the addition of two new programs in 1975: the National 
Bureau of Fire Prevention and the former community development 
program of the Office of Economic Opportunity (GEO), which was 
transferred to the Commerce Office of Minority Business Enterprise. 
Other Commerce programs were maintained on about the same level 
or increased slightly, for example, those of the National Oceanic and 
Atmospheric Administration (NOAA) and the National Bureau of 
Standards (NBS). 

• The 24 other Federal agencies reporting R&D activities in the current 
(1973-75) period included OEO until 1974, after which time that 
agency was terminated. Its remaining R&D programs were trans- 
ferred to other agencies. Aside from the absence of any funding for 
OKO in 1975. R&D activities of the Special Action Office for Drug 
Abuse Prevention wore steeply reduced. On the other hand, the R&D 
programs of the Veterans Administration (VA) and the Department of 
Housing and Urban Devolopmont (HUD) were raised significantly: VA 
for further work on veterans health problems and HUD for activities 
rohtlod to energy b>y sttjuis and (.ommunity development, cash assis- 
tance, and other programs. The Department of Justice reported a 
slight incroase to cover crime prevention and control R&D programs 
and the Department of State planned an increase in Agency for Inter- 

Q national Development programs. 
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Performers 



• In 1975 an estimated 73 percent of the Federal R&D total, oi $14.3 
billion, will be placed in the form of grants and contracts with extra- 
mural performers. The remaining $5.3 billion, or 27 percent, will be 
obligated intramurally for work by Federal personnel. 

INDUSTRY 

• Industrial firms were scheduled for a decided rise in funding in 
1975 to a level that would be one of the highest on record. However, as 
a share of all Federal research and development performed, this sector 
(including FFRDC's)^ was expected to represent 51 percent, well below 
the 66 percent peak in 1963. Most of the industry effort has been 
centered on develcpment programs. 



^Federally Funded Research and Development Centers. 



Federal obligations for research and development, by performer 

IDollars in nnillions) 





Actual 
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change 


Performer 


1973 


1974 


1973-74 


1975 


1974-75 


Total 


$16,821 


$17,743 


+ 5.5 


$19,597 


+ 10 4 


Federal mtramural 


4,619 


4,940 
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+ 3 1 
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+ 11.4 


State and local governnnents 


257 


243 


- 5.6 


228 


- 6.1 


Foreign performers 


64 


73 


+ 13.8 


69 


- 5.9 



Vedorally Funded Research and Development Centers 



• The 1975 increase in planned use of industrial capability was 
brought about largely by expected expansion of a number of DOD 
programs on the part of all three services and by plans for sharply 
stepped up energy R&D programs under the management of AEC, EPA, 
and Interior (notably the Bureau of Mines, the Office of Coal Research, 
and the Office of the Secretary. ]8 

• Aside from the effect of energy programs, three agencies have 
continued to account for more than nine out of 10 dollars of Federal 
support to industrial firms for the entire 1965-75 decade. These are 
DOD, NASA, and AEC, in that order. Although NASA support to 
industry has been declining in recent years, little change is expected to 
occur between 1974 and 1975; in fact, a very slight increase is 
indicated. 



UNIVERSITIES AND COI 

• Agency use of universities and colleges 
grown almost continuously in the 1965-75 j 
1970. However, growth has been une 
Approximately one-half of the effort of this 
research and most of the rest to applied re 

• The share of the Uiiiversity-and-coUege 
total has risen more steeply than the ii 
universities and colleges accounted for 8 pe 
R&D program effort, and by 1975 they were 
percent. 



INTRAMURAL 

• Between 1965 and 1975 the Federal intramural sector reflects a 
steady rise in funding and is the only performing sector with no decline 
in support in any year. Federal intramural activities cover costs 
associated with the administration of extramural programs by Federal 
personnel as well as all other costs connected with intramural R&D 
performance. Intramural performance has been fairly evenly divided 
between research and development, ahhough in 1975 greater weight is 
expected to be placed on the research end of the spectrum. 

• The share of intramural work in total Federal R&D activities has 
been growing. Between 1965^ and 1969 it ranged between 21 percent 
and 22 percent. Between 1970 and 1975 the range is 25 percent to 28 
percent. 

• Since 1969 DOD and NASA have provided approximately three- 
fourths of the support to Federal intramural performance, and in 
earlier years the share was even larger. Thus, the funding of these 
agencies has the most effect on the overall intramural support trend. 
The agencies that make up most of the rest of the intramural total are 
HEW. USDA. Interior, and Commerce, and this pattern has prevailed 
for many years. A gradual tendency is discernible for the 
non-DOD/NASA grc up to assume an increasing share of the intramural 
total. 



^In October 1974 the President signed P.L. 93-438. trcjnsfcrnng the AEC and Intenor progrums to 
ij rly established Enorgy Research and Dovelopment Administration. 
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UNIVERSITIES AND COLLEGES 

• Agency use of universities and colleges for R&D performance has 
grown almost continuously in the 1965-75 period with a drop only in 
1970. However, growth has been uneven from year to year. 
Approximately one-half of the effort of this sector is devoted to basic 
research and most of the rest to applied research. 

• The share of the university-and-college sector in the Federal R&D 
total has risen more steeply than the intramural share. In 1965 
universities and colleges accounted for 8 percent of the entire Federal 
R&D program effort, and by 1975 they were expected to account for 12 
percent. 
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• The agencies that have primarily contributed to the increase in 
university-and-college support are HEW and NSF. They have made up 
for decreased support on the part of DOD and NASA, the other chief 
support agencies until 1975. For 1975 DOD is still the hird agency in 
size of funds to the university-and-college sector, but AEC and USDA 
have moved up into fourth and fifth places, as NASA has declined. 
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Research by Fields 

• An addition to the survey for this r 
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Research by Fields of Science 

• An addition to the survey for this report was the collection of data 
on research performed at universities and colleges by fields of 
science. 9 The survey covered the six research support agencies that 
accounted for more than 90 percent of the Federal funding for this 
sector: HEW. NSF, DOD. AEC, USDA. and NASA. The totals reported 
were $1.6 billion for 1973, almost $1.9 billion for 1974, and just over 
$1.9 biUion for 1975. 

• In each year the life sciences made up more than one-half of the 
total - 55 percent in 1975. Next in order was support to the physical 
sciences - astronomy, chemistry, physics - 15 percent. Engineering 
was expected to account for 8 percent in 1975. The environmental 
sciences — atmospheric, geological, and oceanography (excluding 
biological sciences) — were expected to account for 7 percent. The 
social sciences were to receive an estimated 6 percent of the total; 
mathematics, an estimated 3 percent; and psychology, an estimated 3 
percent. 

• Some agencies are closely connected with support of certain fields; 
e.g., HEW with support of the life sciences {four out of five dollars iii 
1975) and psychology (three out of five dollars), and NSF with support 
of the environmental sciences (three out of five dollars) . In the physical 
sciences NSF is expected to provide one-half the support in 1975 and 
AEC, one-fifth. In the case of both mathematics and engineering NSF 
and DOD will each provide two out of five dollars. In the social sciences 
HEW will provide almost one-half the support, and NSF will provide 
one-third. 



Qpor a further anoly.sis of basic resenrch and applied research performance oach treated 
separately, see sections 3 and 4. 
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FFRDC^s 

• Federally Funded Research and Development Centers (FFRDCs] 
are R&D-performing or-managing organizations exclusively or sub- 
stantially financed by one or more Federal agencies and administered 
for them by industry, universities, or other nonprofit institutions. AEC 
is the principal support agency. Since it operates almost no labora- 
tories of its own, AEC places most of its R&D funds in FFRDC^s— an 
estimated 72 percent in 1975. 

• As a share of all Federal work carried out by FFRDC's, that done 
for AEC is expected to amount to 71 percent of the 1975 total and that 
done for DOD to amount to 19 percent. Next in order is ths work 
performed for NASA, an estimated 5 percent in 1975. 

• Over the 1965-75 decade Federal R&D performance by FFRDCs 
has continued to rise. The increase was greatest for those administered 
by industrial firms even though work by university-administered 
FFRDC's has remained the most extensive. 
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fiscal year 1975 (est.) 
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Total 


$1,728.8 
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$329.2 


$89.1 
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OTHER NONPROFIT 

• Between 1965 and 1975 the share of the total Federal R&D effort 
undertaken by other nonprofit institutions (including FFRDC's) rose 
from 4 percent to almost 5 percent. HEW and DOD are the principal 
support agencies. 



STATE AND LOCAL GOVERNMENTS 

• Agencies of State and local governments were scheduled to 
accomplish only 1.1 percent of the R&D activities of Federal agencies in 
1975. The significance of this sector lies not in its size but in its recent 
rapid growth. Estimates for 1974 and 1975 are down, however, owing to 
reduced funding from HEW (the National Institute of Education and the 
Office of Education) and from EPA. 
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Section 3. BASIC RESEARCH 



• Federal obligations for basic research were $2,420 million in 1973. 
A rise to $2,569 million was anticipated in 1974 and a further rise to 
$2,599 million in 1975. a record high. In constant dollars, however, 
the highest point was reached in 1967. 



• As a share of the Federal R&D total, basic research obligations 
reached a peak of 15 percent in 1972. This level compares with 12 
percent in 1965. The share was expected to amount to 13 percent in 
197S. 



Trends in Federal basic researc^^^b^^^^ 



(Billions of dollars) 
3.0 



2.5 



1.5 



0.5 



^{percent of R&P total) 
18 



Percent of total ^-^...^ 






""^ Obligations 




Average Annual 
Percent Change 






1965-73 4.6 

1973- 74 6.2 

1974- 75 1,2 




1 1 1 1 ! 


1 , I 


1 1 



12 , 



1965 



67 



69 ^ . : 71 
'FiscafyjBar 

SOURCEv National Science Foundation' ^ 



73 



.a 



> ^ , 75 
(est.) 
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Agencies 



• Five agencies-NASA, HEW, NSF,AE 
percent of Federal support for basic 
an estimated 87 percent in 1975. 



• NASA remains the largest support ag 
significant decreases in the 1973-75 
$102 million primarily reflects the 
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Agencies 



• Five agencies— NASA, HEW, NSF, AEC, and DuD— accounted for 89 
percent of Federal support for basic research in 1973 and 1974, and 
an estimated 87 percent in 1975. 



NASA remains the largest support agency for basic research despite 
significant decreases in the 1973-75 period. The 1975 decrease of 
$102 million primarily reflects the near completion of two Viking 
spacecraft, which are to be launched toward Mars in the summer of 
1975. Work on the Mariner 10 program is also scheduled to decline 
in funding in 1975. Mariner 10 spacecraft encountered Venus and 
Mercury in 1974. 



• The NASA share of the Federal basic research total has decreased 
from a high of 33 percent in 1969 to an estimated 24 percent in 1975. 



• The chief reason for NASA's high level of basic research funding lies 
in the nature of its experiments, which call for large outlays for 
expendable equipment, such as launch vehicles and spacecraft. 



• HEW, tho second largest support agency for basic research, 
increased its share of the Federal basic research total from 18 
percent in 1965 to 23 percent in 1974. A decline to 21 percent is 
estimated for 1975. The 1975 funding decrease of $44 million in part 
reflects the fact that some of the National Institutes of Health funds, 
originally scheduled for obligations in 1973. were not obligated until 
1974. causing that year to be unexpectedly high. Also reflected is a 
scheduled decrease for the Alcohol. Drug Abuse, and Mental Healtli 
Administration. 



Federal obligations for basic research, by agency 

(Dollars in millions) 





Actual 
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Agency 






Percent 
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change 




change 




1973 
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Total 


$2,420 


$2,569 
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National Aeronautics and Space 














Administration 
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734 
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Department of Health, Education and 
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- 75 


National Science Foundation 
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Atomsc Energy Commission 
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t 13 8 


Department of Defense 


258 
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1.9 


257 


•f 1.6 


Other agencies 


268 


288 


•f 


7.5 


332 


+ 15.5 



• NSF shows the largest absolute and the largest relative increase for 
basic research among the major agencies in the 1973-75 period. The 
1975 rise of $89 million is primarily for Scientific Research Project 
Support for all the science disciplines. Particular emphasis is placed 
on energy research and on catalysis, biological pest control, plate 
tectonics, and effects of wind on the design and construction of tall 
buildings. 

• NSF also reflects the highest rate of growth among all the agencies in 
the entire 1965-75 period with the result that its share of the Federal 
basic research total increased from 10 percent in 1965 to 20 percent 
in 1975. 

• The scheduled AEC increase for 1975, second only to that of NSF, 
represents the first significant growth in basic research support for 
this agency since 1967. This $39 million increase provides for 
important growth in the controlled thermonuclear research program, 
which seeks to develop a new energy source from a nuclear fusion 
process. An increase in the physical sciences also provides for devel- 
opment of fundamental understanding of the properties and behavior 
of both matter and energy. The AEC share of the Federal basic 
research effort fell from 15 percent in 1965 to 11 percent in 1974 but 

^"^s expected to increase to 13 percent in 1975. 
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The DOD level of basic research shows little change in the current 
(1973-75) period even though large increases were proposed for 
DOD's total R&D program in 1975. The share of this agency in the 
Federal basic research total has dropped from 16 percent in 1965 to 
an estimated 10 percent in 1975. 



The ether agencies have doubled their dollar support for basic 
research in the 1965-75 period, while increasing their share of the 
Federal total from 10 percent to 13 percent. USDA, Interior, and the 
Smithsonian are primarily responsible for this growth. The 
Geological Survey is the chief source of the scheduled increase for 
Interior in 1975. 
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Performers 



• The share of the Federal basic research total performed by 
univerp'ties and colleges has risen from 38 percent in 1965 to an 
estimated 43 percent in 1975. A low of 35 percent was reflected in 1970. 

• The planned NSF increase of $82 million for basic research support 
at universities and colleges in 1975 more than offsets the anticipated 
declines in HEW and DOD support. As a result. NSF will replace HEW 
as the largest supporter of research to this sector in 1975. The 
estimated 1975 basic research support of HEW. although lower than 
1974. is 12 percent higher than the 1973 level. 

• During the 1965-75 period Federal support of basic research at 
universities and colleges is characterized by a decline in DOD and 
NASA support and a growth in HEW and NSF support. The combined 
DOD/NASA share has fallen from 36 percent of the Federal total in 
1965 to an estimated 20 percent in 1975. During the same period the 
HEW share increased from 22 percent to 28 percent, and the NSF share 
increased from 17 percent to 33 percent. 

• Over the 1965-75 period Federal intramural performers have 
accounted for approximately one-fourth of federally supported basic 
research in almost every year— an estimated 25 percent in 1975. 



Federal obligations for basic research, by performer 

{Dollars in millions) 
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^Includes Federally Funded Research and Devclopnient Centers IFFRDC's) administered by this sector 
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• NASA and Interior are primarily responsible for the estimated 
increase in Federal obligations to intramural performers between 1973 
and 1975. Other key agencies in intramural basic research— USDA, 
DOD, and HEW— show little support change in the current period. 

• Between 1973 and 1975 the sharp decline in basic research support 
to mdustrial firms was caused by NASA cutbacks. The whole trend of 
industrially performed basic research has been directly related to 
NASA programs. This agency has accounted for more than 
three-fourths of the Federal total for this sector in the 1965-75 decade. 

• As a share of the total Federal basic research effort, industrial 
performance was expected to decrease from a high of 23 percent in 
1973 to 16 percent in 1975— the lowest share registered in the 1965-75 
period. 
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Fields 



• The physical sciences share of the basic research total declined 
from 38 percent in 1965 to an estimated 33 percent in 1974 and 34 
percent in 1975. AEC, NASA, and NSF provide :he chief support to the 
physical sciences and account for most of the 1975 increase. 

• The life sciences were expected to decrease from 34 percent of the 
Federal total in 1974 to 31 percent in 1975. They represented 29 percent 
in 1965. Approximately one-half of the obligations to this field are 
provided by HEW. 

• Support to the environmental sciences amounted to 16 percent of 
the basic research total in 1965. increased to a high of 17 percent in 
1970. and declined to the 16-percent level again in 1975. A sharp drop 
in NASA support of the environmental sciences in 1975 more than 
offsets a significant increase planned by the Geological Survey 
(Interior). NASA. NSF. Interior, and DOD provide the major support to 
this field. 

• NSF is primarily responsible for the large 1975 increase 
anticipated for basic research in engineering. NSF was expected to 
move from third place to first place in terms of engineering support, 
ahead of DOD and NASA. The engineering sciences will constitute 10 
percent of the basic research total in 1975. compared to 9 percent in 
1965. 

• Mathematics shows a slight tendency to decline as a share of 
Federal basic research in the past 10 years with an estimated 2 percent 
of the total in 1975. Meanwhile, the share of the social sciences has 
increased from 2 percent to 4 percent. 

ERIC 



Federal obligations for basic research 

(Dollars in millions) 



Field of science 



Total 

Life sciences 
Psychology . , , 
Physical sciences 

Astronomy , . , 
Chemistry. . 
Physics 
Other 

Environmental sciences 

Atmospheric 
Geological 

Oceanography , , . 
Other . 

Mathematics 
Engineering 
Social sciences 
Other sciences 



23 



of the basic research total declined 
estimated 33 percent in 1974 and 34 
' NSF provide the chief support to the 
most of the 1975 increase. 

led to decrease from 34 percent of the 
^ in 1975. They represented 29 percent 
^ of the obligations to this field are 

sciences amounted to 16 percent of 
lincreased to a high of 17 percent in 
fent level again in 1975. A sharp drop 
Imental sciences in 1975 more than 
planned by the Geological Survey 
nd DOD provide the major support to 

ble for the large 1975 increase 
I engineering. NSF was expected to 
Ice in terms of engineering support, 
^ineering sciences will constitute 10 
' in 1975, compared to 9 percent in 

[tendency to decline as a share of 
\0 years with an estimated 2 percent 
^e share of the social sciences has 
pent. 

IErIc 23 



Federal obligations for basic research by field of science 

[Dollars in millionsi 
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Section 4. APPLIED RESEARCH 



• Federal support of applied research was scheduled to increase from 
$4.1 billion in 1973 to $4.6 billion in 1974, and to increase further to Agencies 
$5.1 billion in 1975. In constant dollars, a reasonable estimate for 
1975 would place the level for that year at almost the highest ever 
attained. 



• The applied research total grew at an average annual rate of 11.5 
percent between 1973 and 1975, compared with only 3.2 percent 
between 1965 and 1973. 

• The applied research portion of the Federal R&D total was expected 
to be 26 percent in 1975 against 22 percent in 1965. 
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• The three principal agencies in support of applied research— DOD» 
HEVv\ and NASA— continue to contribute to growth in the current 
(1973-75) period. The combined effort of the three agencies has 
decreased from 89 percent of the Federal total in 1965 to an 
estimated 72 percent in 1975. Only HEW has influenced long-term 
growth. 

• DOD reflects the fourth largest increase in applied research in 1975. 
Most of the rise is attributable to the Air Force, chiefly in the areas of 
engineering and physical sciences. The DOD share of the Federal 
applied research effort was almost one-half in 1965, but will be 
approximately one-third in 1975. 

• HEW is the only major agency to show a decline in applied research 
support in 1975. As in the case of basic research, this decrease 
partially reflects the fact that some National Institutes of Health 
funds, originally scheduled for obligation in 1973, were not obligated 
until 1974, causing that year to be unexpectedly high. The Alcohol, 
Drug Abuse, and Mental Health Administration programs were also 
expected to contract in 1975. The HEW share of the Federal total is 
an estimated 25 percent in 1975 compared with 18 percent in 1965. 

• NASA plans the largest increase for applied research of any agency 
in 1975. This expansion of effort is primarily for the outer planet 
missions, scheduled for 1977, and for research related to the space 
shuttle program. Over the entire 1965-75 period, NASA's applied 
research effort has increased at an average annual rate of less than 
1 percent, and its share of the Federal total has fallen from 24 per- 
cent in 1965 to an estimated 16 percent in 1975. 

• The next six agencies in terms of applied research support— USDA, 
AEC, Interior, EPA, Commerce, anj NSF— have contributed impor- 
tantly to the growth in applied research over the entire 1965-75 
period. The combined dollar total of these agencies has increased 
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National Aeronautics and Space 












Administration 
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+ 12 7 
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+ 17,2 


Department of Agriculture 


21 1 


223 
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+ 5.3 


Atomic Energy Commission 
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+ 116 


221 


+ 32,5 


Department of the Interior 


93 


110 


+ 18.3 
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+ 977 


Environmental Protection Agency 


65 


85 


+ 30 5 
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+ 91 9 


Department of Commerce 


114 


123 


+ 8,0 


133 


+ 8.2 


National Science Foundation 


72 


83 


+ 157 


119 


+ 43.4 


Department of Transportation 


77 


87 


+ 13,3 


96 


+ 10,5 


Veterans Administration . 


67 


75 


+ 12,7 


82 


+ 8,8 


AH others 


124 


134 


+ 8,6 


136 


+ 1,6 



almost fourfold between 1965 and 1975 and has risen from 9 percent 
of the Federal applied research effort in 1965 to 21 percent in 1975. 
These agencies were expected to account for $298 million of the total 
increase of $446 million scheduled for 1975. Much of the 1975 growth 
results from the accelerated energy R&D program. 

• USDA shows a steady growth in applied research support each year 
in the 1965-75 period. Its share of the Federal total has ranged 
between 4 percent and 5 percent. 

• AEC*s applied research shows strong growth in the entire 1965-75 
period. During this time its share of the Federal total has increased 
from 2 percent to 4 percent. The planned 1975 increase is primarily 
to step up biomedical and environmental research on the assessment 
of risks associated with radiation related to energy effluents common 
to all sources of power. 

• Interior is scheduled for the largest increase in 1975 of any agency. 
This growth provides for expanded energy-related programs within 
the Office of Coal Research, the Bureau of Mines, and the Office of 
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the Secretary. Interior's share of the applied research total was 
expected to be 4 percent in 1975. compared with 2 percent in 1965. 

• The 1975 increase for EPA is for expanded work on energy-related 
environmental research. EPA's share of the applied research total 
has increased from. 1 percent in 1970. the year the agency was 
formed, to an estimated 4 percent in 1975. 

• Commerce has increased its share of the total applied research effort 
from less than 1 percent in 1965 to 3 percent in 1975. Most of this 
rise derives from expanded work within the National Bureau of 
Standards and the National Oceanic and Atmospheric Administra- 
tion. 

• The NSF share of the total has increased in the 1965-75 period from 
less than one-tenth of 1 percent to 2 percent. Funding in 1975 is 
mainly directed to energy-related research under the RANN 
program. 



Federal obligations for applied research, by agency, 
FY 1965-75 (est.) 

(Millions of dollars) 
1,800 



1,500 
1,200 
900 
600 
300 




•NASA 



'Other agencies 



JL 



1965 



67 



69 71 
Fiscal Year 

SOURCE: National Science Foundation 



73 



75 



(est.) 



Performers 
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• The Federal intramural sector accounts for one-third of the 1975 
increase in total obligations for applied research, mainly as a result of 
Interior, DOD, and NASA program changes. Applied research 
performed directly by agencies has shown strong growth in the past 
decade. 

• The intramural share of the Federal applied research total has 
increased from 33 percent in 1965 to an estimated 39 percent in 1975. 
DOD. NASA, and HEW have been the major contributors to this rise. 



• The university-and-college sector 
research performance from 1965 to 1 
expected in 1975. HEW was primarily r\ 
funding. 

• The university-and-college share of 
total has increased from 15 percent in IJ 
in 1975. 



• The industrial sector, the chief performance area in 1965, declined 
sharply between 1966 and 1969. Since 1970, however, industry has 
shown a steady rise in activity and was expected to account for 60 
percent of the total increase in applied research obligations in 1975. 
DOD and NASA are primarily responsible for the trend in industry 
funding between 1969 and 1974. In 1975, EPA, Interior, and NSF were 
scheduled for strong additional support to industry as a result of 
expanding energy-related programs. 



Federal obligations for applied research, by performer 

(Dollars in millions] 





Actual 


Estimates 


Performer 








Percent 




Percent 










change 




change 




1965 


1973 


1974 


1973-74 


1975 


1974-75 


Total 


$3,164 


$4,080 


$4,628 


■f 13.4 


$5,074 


+ 9.6 


Federal intramural 


1,029 


1,613 


1,834 


■f 13 7 


1,980 


+ 7.9 


Industrial firms'* 


1,235 


1,169 


1,216 


■f 40 


1,485 


+ 22 1 


Universities and colleges 


480 


770 


945 


+ 22 8 


929 


- 1 7 


FFRDC's administered by 














universities 


189 


131 


144 


■f 95 


179 


+ 24.7 


Other nonprofit 














institutions^ 


180 


295 


354 


+ 20.1 


362 


+ 2.1 


Other performers 


51 


102 


135 


+ 32 8 


140 


+ 36 
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the Federal applied research total has 
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The share of industry in applied research performance by Federal 
agencies was 39 percent in 1965 and an estimated 29 percent in 1975. 

• The university-and-college sector grew steadily in applied 
research performance from 1965 to 1974. A slight decrease was 
expected in 1975. HEW was primarily responsible for the changes in 
funding. 

• The university-and-college share of the Federal applied research 
total has increased from 15 percent in 1965 to an estimated 18 percent 
in 1975. 
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Fields 



• Over the past decade the engineering sciences have made up the 
largest share of the applied research total. In 1975 their portion will be 
39 percent compared v^ith 45 percent in 1965. Major support to 
engineering has been provided by DOD and NASA. The expanding 
energy-related programs of Interior and EPA, however, will contribute 
significantly to the large increases planned in engineering in 1975. 

• The life sciences share of total applied research obligations has 
increased from 21 percent in 1965 to an estimated 35 percent in 1974, 
but was expected to decline to 31 percent in 1975. HEW is the primary 
funding agency for the life sciences. 

• On the other hand, the physical sciences portion of the total fell 
from 12 percent in 1965 to 8 percent in 1974. An increase to 10 percent 
was estimated for 1975. Although DOD and AEC are the major sources 
of support to the physical sciences, EPA and NASA were also expected 
to contribute to the 1975 increase. 

• The environmental sciences will receive 9 percent of the applied 
research total in 1975, compared with 13 percent in 1965. Most support 
to the environmental sciences is provided by NASA and DOD. 

• Support to the social sciences has tripled between 1965 and 1975, 
while the social sciences share of the applied research effort has risen 
from 3 percent to 5 percent. HEW is the chief funder of this field. 

0 Mathematics and psychology will each receive less than 2 percent 
of the applied research total in 1975, approximately the same as in 
\3'''^. Primary support is provided by DOD. 

ERLC 



Federal obligations for applied researc 

I Dollars in millionsj 



Field of science 



Total 

Life sciences 
Psychology 
Physn>al sciences 

Astronomy 
Chemistry 
Physics 
Other 

Environmental sciences 

Atmospheric 
Geological 
Oceanography 
Other 

Mathematics 
Engineermg 
Socia! sciences 
Other sciences 




Federal obligations for applied research, by field of science 



I Dollars tn millions) 



Field of science 


Actual 


Estimates 


1965 


1973 


1974 


1975 


Total 


$3J64 


$4,080 


$4,628 


$5,074 


Life sciences 
Psycliology 
Physical sciences 


680 
46 
390 


1,300 
66 
330 


1,597 
76 
382 


1,563 
73 
490 


Astronomy 
Chemistry 
Physics 
Other 


15 
135 
210 

30 


2 

114 
179 
34 


6 
129 
214 
33 


11 
144 

298 
37 


Environmental sciences 


413 


346 


382 


455 


Atmospheric 
Geological 
Oceanography 
Other 


111 
268 
23 
11 


137 
95 
59 
56 


143 
97 
66 
76 


145 
128 
84 
98 


Mathematics 
Engineering 
Social sciences 
Other sciences 


48 
1,429 
90 
68 


69 
1,554 
218 
197 


86 
1,700 
246 
161 


91 
1,958 
274 
172 



Section 5. DEVELOPMENT 



• Federal obligations for development rose from $10.3 billion in 1973 
to an estimated $10.5 billion in 1974. Another increase to $1 1.9 billion 
was scheduled for 1975. 

• The 1975 level represents a new high in Federal obligations for 
development work. The previous peak was $11.3 billion in 1967. 
When constant dollars are used (with a reasonable estimate for 1975) 
the previous peak, by a considerable margin, is still 1967. 

• The development share uf the Federal R&D total declined from 67 
percent in 1965 to a low uf 59 percent in 1974. The share in 1975 is an 
estimated 61 percent. 



Agencies 



• DOD, NASA, and AEC were expected tc 
Federal development effort in 1975, c 
1965. 



• DOD has been making up an increas 
total. The ratio will be an estimated 
with 52 percent in 1965. 
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.OPMENT 



relopment rose from $10.3 billion in 1973 Ageiicies 
1 in 1974. Another increase to $1 1 .9 billion 
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revious peak was $11.3 billion in 1967. 
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nsiderable margin, is still 1967. 

the Federal R&D total declined from 67 
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• DOD. NASA, and AEC were expected to account for 88 percent of the 
Federal development effort in 1975, compared with 99 percent in 
1965. 



• nOD has been making up an increasing share of the djvelopment 
tutal. The ratio will be an estimated 65 percent in 1975, compared 
with 52 percent in 1965. 



il development obligations 

(Percent of R&D total) 

72 




average Annual 
ercent Change 
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DOD planned the larges; dollar increase of any agency in 1975. Chief 
expansion was scheduled by the Navy for such programs as the 
Trident submarine-based missile, the CH-53E helicopter, and a new 
small strategic submarine. Important increases were also planned by 
the Air Force for development of the B-1 advanced strategic bomber, 
the EF-111 A elet tronic warfare support aircraft, the advanced RJBM 
and the Airborne Warning and Control System, among other 
programs. 



NASA remains the second largest development support agency, 
although its share of the Federal development total has decreased 
from 38 percent in 1965 to an estimated 14 percent in 1975. The 1975 
funding increase is related lO expansion of development for the space 
shuttle, which more than offsets a decrease resulting from comple- 
tion of Skylab. 



AKC maintained a fairly constant level oi development support 
between 1965 and 1974. and the AFX share of the total h ^s remained 
arouiid 9 percent. An increase of $179 million, however, is planned in 
1975. primarily for Federal accelerated development of the liquid 
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Federal obligations for development, by agency 

(Dollars in miMiOns] 





Actual 


Estimates 








Percent 




Percent 








change 




change 


Agency 


1973 


1974 


1973-74 


1975 


1974-75 


Total 


$10,321 


$10,546 


+ 2.2 


$11,924 


+ 13 1 


Department of Defense 


6,649 


6,806 


+ 2.4 


7,740 


+ 13 7 


National Aeronautics and Space 












Administration 


1,682 


1,605 


- 4.6 


1,633 


+ 1.8 


Atomic Energy Commission 


938 


978 


+ 4.3 


1,158 


+ 183 


Department of Health, Education, and 












Welfare 


378 


445 


+ 17.7 


435 


- 2.4 


Department of Transportation 


233 


271 


+ 15.9 


300 


+ 10.7 


Department of the Interior 


84 


99 


+ 19 0 


230 


+ 131 2 


Environmental Protection Agency 


106 


80 


-24.5 


168 


+ 109 7 


Department of Commerce 


60 


68 


+ 12.4 


110 


+ 61 4 


Other agencies 


191 


194 


+ 1.0 


150 


- 22.7 



metal fast breeder reactor (LMFBR) and other nuclear energy 
efforts. AEC's share of total Federal development was expected to be 
10 percent in 1975. 

• The combined total of all other agencies is an estimated 12 percent 
of the development total in 1975. The non-DOD/NASA/AEC group 
represented only 1 percent in 1965. HEW and DOT are responsible 
for most of the growth between 1965 and the current period. In 1975. 
however, the increase for the "other agency" group is primarily 
attributable to energy-related development programs of Interior and 
KPA. The 1975 increase for Commerce, by contrast, results from the 
transfer of OEO*s Community Development Program to the Office of 
Minority Business Enterprise. 
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by selected age 
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Performers 



• Federal funds to industrial firms for development work increased 
from $6.7 billion in 1973 to $6.9 billion in 1974. Another rise to $8.1 
billion was scheduled for 1975. Even so, this total is still below the peak 
of $8.8 billion reached in 1967. The industry share of the total Federal 
development effort has fallen from 77 percent in 1965 to 65 percent in 
1974. although the share was expected to increase to 68 percent in 
1975. 



• The 1975 increase to industrial performers will result primarily 
from planned growth by DOD. Additionally. AEC, Interior, and EPA 
expect to increase development contracts to industrial firms. 

• The Federal intramural development effort has grown as a share of 
total Federal development, from 17 percent in 1965 to an estimated 22 
percent in 1975. DOD accounts for approximately three-fourths of the 
intramural total and has been the major influence in the generally 
rising support of ihis sector. 

• The combined effort of all performers other than industrial firms 
and Federal laboratories was expected to account for 10 percent of the 
Federal total in 1975. 



Federal obligations for development by performer 

[Dollars m millions) 





Actual 


Estimates 










Percent 




Percent 










change 




change 


Performer 


1965 


1973 


1974 


1973-74 


1975 


1974-75 


Total 


$9 760 


$10,321 


$10,546 


■f 2.2 


$11,924 


■f 13 1 


Federal intramural 


1,639 


2,422 


2,471 


■f 2.0 


2,633 


■f 6.5 


Industrial f;rms' 


7,524 


6,742 


6,860 


■f 1.8 


8,054 


■f 17.4 


Universities and colleges 


77 


222 


245 


•f 10.4 


243 


- 9 


FFRDC's administered by 














universities 


224 


342 


375 


9.5 


418 


■f 11.7 


Other nonprofit 














institutions^ 


274 


400 


448 


■f 11.9 


451 


■f .6 


Other performers 


215 


193 


147 


-23 8 


125 


-15 1 




'•-rUidOS Federally FurwfiVJ Roseiirch and Devclopmcnl Centers (FFROC s) admmistiJred by this sector 
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Section 6. GEOGRAPHIC DISTRIBUTION, 1973 



Since 1963 data have been collected on the geographic distribution 
of Federal R&D funds, although only since 1968 have the data been 
collected on an annual basis. 

For 1973 the 11 agencies participating in the survey reported a 
total of $16.5 billion in R&D obligations. Their combined funding 
represented 98 percent of the Federal R&D total. These agencies also 
reported $758 million for R&D plant. 

Data are given on a prime contract basis, although a sample sur- 
vey was made of the effects of first-tier subcontracting in 1973. Indica- 
tions are that if subcontracting is taken into account, the dispersion of 
funds is greater than the pattern shov^n in the follou^ing pages. 

Synposis 

• In 1973 only two States, California and Maryland, received more 
than $1 billion in Federal R&D support. Since 1969 the number in this 
category had been three or four. 

• The California level of $3.8 billion was almost as high as in 1970 and 
reflected a substantial increase over support to this State in 1972. 

• The Maryland level of $1.4 billion was the highest on record for this 
State. 

• Between 1972 and 1973 the number of States in the $500 million-to-$l 
billion category increased from eight to nine. 

• Every State (including the District of Columbia) received R&D support 
in 1973. The lowest amount received by any State was $9 million by 
North Dakota. 

• Twenty-six States were reported as receiving higher amounts in 1973 
than 1972, but of these only two showed increases of more than $100 
million. 



• The 25 States with decreases in func 
represented an unusually large numbe] 
year. 

• The net result of these changes was 
Federal R&D effort in 1973 compared 
support States, although the concentre 
did not change at all. 
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• The 25 States with decreases in funding between 1972 and 1973 
represented an unusually large number to receive decreases in any 
year. 



The net resuH of these changes was greater concentration of the 
Federal R&D effort in 1973 compared with 1972 in the two leading 
support States, although the concentration in the 10 leading States 
did not change at all. 



Distribution of total Federal R&D obligations, 
by State, FY 1973 
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The Leading States 



Federal R&D support has always tended to focus in a relatively 
small number of States. In both 1972 and 1973 the 10 leading States 
accounted for 68 percent of the Federal R&D total compared with 
slightly hi/nur percentages in earlier years. Although the concentration 
among the leading 10 States, after decreasing between 1963 and 1972, 
did not change from 1972 to 1973, the share of the leading two States 
rose from 29 percent to 32 percent between 1972 and 1973. 

Over the decade in which geographic data have been reported, 
1963-73, the same States have tended to appear in the "leading 10'* 
group. Eight States— California, Maryland, Massachusetts, Florida, 
New York, Texas, New Jersey, and Pennsylvania — have been among 
the 10 States leading in Federal R&D support. Another State in this 
group in 1973, Missouri, was also among the leading 10 in 1971 and 
1972. 

California remained well in the lead in 1973, with almost 
one-fourth of all Federal R&D performance taking place (or being 
managed) within its borders. The 23.3-percent share of California in 
1973 compares with 35.1 percent in 1963 and a low of 21.4 percent in 
1972. The $367 million increase for this State in 1973 was by far the 
largest for any State and was chiefly brought about by contracting on 
the part of DOD and NASA for missiles, aircraft, and aerospace work. 
A prime example would be the work done for the Navy Trident 
submarine-based missile system. While DOD and NASA placed their 
funds with industry, NSF provided added research support to 
universities and colleges. AEC and OEO increased their obligations to 
Federally Funded Research and Development Centers (FFRDC's). DOD 
and NASA also stepped up obligations to their own intramural facilities 
located in California. 

The 1973 Maryland share of 8.7 percent in total Federal R&D 
bupport was the highest on record. This situation resulted from the 
increase of $117 million realized in 1973 over 1972, the second highest 
increase among the States. More than three out of five Federal R&D 
dollars in Maryland are obligated to intramural installations, and the 
heaviest support is provided by DOD, HEW, and NASA. The increases 

ER?C 
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for intrdmural work by these three agencies largely accounted for the 
1973 growth, although the rise was partly caused by added contracting 
to industry on the part of DOD and NASA. Among the larger Federal 
laboratories and testing facilities in Maryland are the National 
Institutes of Health (HEW), the Naval Ordnance Laboratory (Navy), the 
Edgewood Arsenal Laboratories (Army), the Goddard Space Flight 
Center (NASA), the National Bureau of Standards (Commerce), and the 
Agricultural Research Center (USDA). 



For Florida, the net decline of $71 mi 
largest of any State and moved Florida be 
State remained in fourth place, but the sh 
percent from 6.3 percent. The decline for 
by smaller obligations awarded to indust 
and decreased intramural performance fox 
most work is carried out at the Kenm 
Kennedy. 



Massachusetts received almost the same amount of support in 1973 
as 1972; the decline was relatively small. The share of this State in the 
Federal R&D total. 5.8 percent, scarcely changed. DOD is responsible 
for approximately two-thirds of the support to this State, and this 
support ib distributed among intramural, industrial, university-and- 
college, and FFRDC performers. HEW is responsible for approximately 
one-eighth of the support, largely directed to universities and other 
nonprofit institutions. Neither of these agencies changed the amounts of 
their funding appreciably betw^een 1972 and 1973, although some 
decline occurred for DOT in funding for the Transportation Systems 
Center and for NASA in the form of obligations to industrial firms and 
universities. 

Distribution of Federal R&D obligations to the 10 States leading in such 
support in fiscal year 1973 for fiscal years 1963, 1968, 1972 and 1973 

[Dollars in millionsl 



State 


1963 


1968 


1972 


1973 


Total, all States (millions of dollars) 


$12,251 


$15,690 


$16,262 


$16,486 


Percent Distribution 


California 


35 1 


27.4 


21 4 


23 3 


Maryland 


55 


58 


8.1 


8.7 


Massachusetts 


4.2 


5 1 


5.9 


5.8 


Florida 


28 


5 1 


6.3 


5.8 


New York 


7 7 


75 


6.6 


5.7 


Texas 


3.2 


56 


4.0 


39 


New Jersey 


3.3 


4.3 


4.7 


3.9 


Pennsylvania 


3.6 


3.9 


3.9 


3.8 


Missouri 


1 9 


8 


4.2 


3 7 


Virginia 


3.4 


5.8 


33 


3.4 


All other States^ 


293 


28 7 


31.6 


32 0 
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In 1973 New York, for the second cq 
the greatest decrease in Federal R&D fu 
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For Florida, the net decline of $71 million in 1973 was the fourth 
largest of any State and moved Florida belov^ the $1 billion mark. The 
State remained in fourth place, but the share of total decreased to 5.8 
percent from 6.3 percent. The decline for Florida was entirely caused 
by smaller obligations awarded to industry by both DOD and NASA, 
and decreased intramural performance for NASA. In the case of NASA 
most work is carried out at the Kennedy Space Center at Cape 
Kennedy. 



In 1973 New York, for the second consecutive year, experienced 
the greatest decrease in Federal R&D funding of any State. The net 
decline of $143 million moved New York below the $1 billion level and 
helped to move this State to fifth place in support for the first time. 
Almost the entire decrease was brought about by lower DOD 
obligations to industrial firms within the State. By 1973 work on several 
aircraft contracts was nearing the completion stage. 



R&D support to Texas scarcely changed between 1972 and 1973. 
This State continued to be the site of R&D performance primarily for 
NASA and DOD. with both of these agencies prime users of industrial 
firms for aerospace, aircraft, and electronics work. Additionally, these 
agenries are engaged in important intramural activities in Texas, the 
most outstanding example being those at NASA's Manned Spacecraft 
Center in Houston. 



New Jersey reflected the second greatest net loss in R&D support in 
1973. in the amount of $118 million. The New Jersey share of total also 
dropped. Since DOD. notably the Army, accounts for more than 
four-fifths of the federally snonsored performance within the State, 
changes in DOD support strongly influence the total. In 1973 DOD 
intramural activity declined considerably from the 1972 level. The 
larger DOD installations in New Jersey include a cluster of Army 
communications and electronics laboratories at Fort Monmouth and the 
Picatinny Arsenal at Dover. At the same time DOD support to industrial 
firms also declined significantly in 1973. and NASA support to industry 
declined ^omewhat in connection with work on the space tracking and 
data acquisition network. 
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The amount of Federal support to Pennsylvania decreased only 
slightly in 1973 from 1972. and the share of this State within the Federal 
R&D total remained virtually the same. Approximately one-half of the 
Federal performance within Pennsylvania is undertaken for DOD, 
mostly for the Navy, and about one-sixth for AEC. In 1973 DOD 
increased industry contracts and decreased its own intramural 
obligations. AEC support to the Bettis Atomic Power Laboratory, an 
FFRDC. was increased in 1973 for work on naval reactor development 
as well as work on an advanced type of liquid water breeder reactor 
(LWBR). 

In 1973 Missouri showed the third largest decrease of any 
State— $71 inillion-and its share of the Federal R8eD total was 
reduced. Nine out of 10 Federal R&D dollars in Missouri are provided 
by DOD and NASA. An increase in DOD funds to both industry and 
intramural work was offset by a decrease in NASA obligations to 
industry for work on Skylab. 

The 1973 increase of $38 millior for Virginia was the fourth largest 
of any State. Here, also, virtually nine out of 10 dollars are directed to 
State performers by DOD and NASA, but the largest share of the 
workload is borne by intramural performance rather than industrial. 
For example, the Army maintains a group of laboratories at Fort Belvoir 
for work on mobility equipment, night vision and other problems, and 
the Navy supports the Naval Weapons Laboratory at Dahlgren. In 1973, 
however, the Virginia total was increased by additional DOD contracts 
to industry. 

In 1973 Washington was in 11th place in terms of Federal R&D 
support, compared with lOth place in 1972. Nonetheless, a gain of $30 
million was reflected by this State for industrial work on aircraft for 
DOD (the Air Force) and work for AEC at the Hanford Engineering 
Development Laboratory (an FFRDC) at Richland. 

The District of Columbia. Ohio. New Mexico, and Colorado were in 
12th place to 15th place, in that order, in 1973. Of these, the District of 
Columbia showed a gain, mostly for work in the intramural sector. New 
Mexico showed a slight gain, and Colorado showed the third highest 
gain of any State, at $42 million. In Colorado most of the increase was 
brought about by larger NASA contracts to industry, partly for work on 
the Viking Lander System. Ohio's decrease of $43 million in Federal 
R&D funding was the fifth highest of any State and could be traced 
principally to lower DOD (Air Force) obligations to industrial firms 

ERIC 
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Distribution of Funds by Performers 

• The major performing sectors represent contrasting patterns by 
States. Various factors have led to the evolution of concentrations of 
industrial, academic, or Federal intramural competence within given 
States and to Federal use and support of these performer groups for 
R&D purposes. R&D capability, once demonstrated, tends to be used 
again so that certain States become established leaders for certain 
kinds of R&D performance. A number of States show leadership in more 
than one area (both industrial and academic, for example), and this 
situation is enhanced by the fact that one kind of R&D performer will 
often encourage the growth of other kinds in a supporting cr.pacity. 



INDUSTRY 

Areas of industrial performance are for 
the most part separated geographically. For 
example, in 1973 California and Flcrida led in 
Federal R&D support to industry because the 
kind of industrial R&D capacity found within 
these States was particularly adaptable to 
military and/or space programs. The next 
three States in order of Federal use of 
industry were Missouri, New York, and New 
Jersey, which represent further geographical 
dispe.'sion. These? States also contain special- 
ized industrial capabilities, largely in air- 
craft, aerospace, and electronic fields, that 
are applicable to large-scale Federal 
development programs. 

The dispersed pattern is carried further by 
the next five States supported in 1973— 
Washington, Massachusetts, Maryland, 
Pennsylvania, and Texas. 

More than 80 percent of Federal industrial 
R&D performance in 1973 was undertaken in 
the 10 States mentioned above. Considerable 
overlap is found between these "industrial" 
States and the 10 States leading in Federal 
use of all types of performers. The reason is 
clear. 51 percent of all Federal R&D work 
was accomplished by industrial firms (in- 
cluding FFRDC's) in 1973. The chief support 
agencies were DOD and NASA. 

FEDERAL INTRAMURAL 

Federal intramural performance, which 
represented 27 percent of all Federal R&D 
performance in 1973, reveals a different 
picture. Here, the leading States have a 
tendency to cluster along the Eastern 
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seaboard, with some notable exceptions. The 
five leading States for intramural perfor- 
mance were Maryland, Cdlifornid. Virginia, 
Florida, and Ihe District of Columbia. 
The* fcit.t that two of the loading States are 
i.unt'^uous with the District of Columbia is 
not surprising. The Federal R&D centers 
located in those States were placed close to 
administering agency headquarters. In the 
case of Florida and California, intramural 
performance centers were placed in ad- 
vantageous positions for military and spcU.e 
testinj^ or were economically located in 
relation to industrial R&D contractors. 

An examination of the next five States in 
Federal intramural activity in 1973— Ohio, 
Alabama, Texas, New Mexico, and Massa- 
chusetts—reveals only one on the Atlantic 
coast plus two on the Gulf Coast and two 
inland. 

The 10 leading States in Federal intra- 
mural performance accounted for approxi- 
mately 75 percent of that performance in 
1973. and they largely represented the R&D 
activities of DOD and NASA. 

UNIVERSITIES AND COLLEGES 

The chief areas of university-and-college 
capability are found in the coastal or the East 
North Central regions of the United States. 
Caliiornia, New York. Massachusetts, Penn- 
sylvania, and Illinois were the leading States 
in Federal R&D support io the academic 
sector in 1973. The leading agencies behind 
this support were HEW. NSF. and DOD. In 
the next five States — T8>as. Maryland. 
Michigan. Ohio, and Wisconsin — th^ pre- 
dominance of HEW was pronounced. 
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seaboard, with some notable exceptions. The 
five leading States for intramural perfor- 
mance were Maryland, California, Virginia, 
Florida, and the District of Columbia. 
Iho fact that two of the leading States are 
contiguous with the District of Columbia is 
not surprising. The Federal R&D centers 
located m those States were placed close to 
administering agency headquarters. In the 
case of Florida and California, intramural 
performance centers were placed in ad- 
vantageous* positions for military and space 
testing or were economically located in 
rol.itiun to industrial R&D contractors. 

An examination of the next five States in 
Federal intramural activity in 1973— Ohio, 
Alabama. Texas, New Mexico, and Massa- 
chusetts—reveals only jr.e on the Atlantic 
coast plus two on the Calf Coast and two 
inland. 

The 10 leading States in Federal intra- 
mural performance accounted for approxi- 
mately 75 percent of that performance in 
1973, and they largely represented the R&D 
activities of DOD and NASA. 

UNIVERSITIES AND COLLEGES 

The chief areas of university-and-college 
capability are found in the coastal or the East 
North Central regions of the United States. 
California, New York, Massachusetts, Penn- 
sylvania, and Illinois were the leading States 
in Federal R&D support to the academic 
sector in 1973. The leading agencies behind 
this support were HEW, NSF, and DOD. In 
the next live States— Texas, Maryland, 
Michigan, Ohio, and Wisconsin— the pre- 
dominance of HEW was pronounced 
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The ^leading 10" group accounted for 62 
percent of all university-and-college R&D 
performance for Federal agencies in 1973. 
No one State predominated heavily. Perform- 
ance by universities and colleges is more 
dispersed than in the case of industrial and 
Federal intramural performance. The 
university-and-college sector carried out 11 
percent to 12 percent of all Federal R&D 
work in 1973. 



UNIVERSITY-ADMINISTERED FFRDC's 

The FFRDC's administered by universities 
accounted for 4 percent of all Federal R&D 
work in 1973. In certain individual States, 
however, they stood out in importance. 
Among the 10 leading States for this sector 
were California, New Mexico, Illinois, 
Maryland, and Massachusetts. These States 
were selected for Federal R&D activities that 
required certain conditions like low popula- 
tion for nxp5.»sive testing or availability of 
special kinds oi expertise. 

AEC is the leading support agency in four 
out of 10 of these States. The other support 
agencies were DOD, NSF, and NASA. 



OTHER NONPROFIT INSTITUTIONS 

Other nonprofit institutions (including 
FFRDC's) made up less than 5 percent of the 
Federal R&D total in 1973. The 'leading 10" 
group for this performance sector coincide 
with States previo^-^ly mentioned. 



The 10 States 
leading in Federal 
R&D support to 
performing sectors, 
FY 1973 
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• Over the 1963-73 period the leadi. States 
in support of R&D plant have been made up of 
a group of 17 States. Five of them— Califor- 
nia. Florida, New Mexico, Maryland, and 
New York— were among the leading 10 in 
each of the eight years surveyed, 

c California remained in the lead in 1973 as 
had been the case in 1971 and 1972 and with 
approximately the same level of funding in 
each of those years. Chief support was 
furnished by DOD and AEC. 



© In 1973 AEC was the chief source of 
support to R&D plant in Illinois, New York, 
New Mexico, Washington, and Tennessee. 
Each of these States contains FFRDC's under 
AEC sponsorship. 

e Ohio appeared among the leading 10 States 
in 1973 as a result of large obligations for 
construction of the Environmental Control 
Laboratory in Cincinnati. 
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Federal obligations for R&D plant in the 10 States leading in such support, by agency, fiscal year 19 

(Dollars in millionsi 



State 



Total 



AEC 



DOD 



NASA 



NSF 



HEW 



DOT 



Intertor 



0th 



Total 

Californra 

Illinois 

New York 

New Mexico . . 

Maryland 

Washington 

r^'orrda 

Chio . . 
Tennessee 
District of Columbia 
Other States^ 



$758 



$349 



$146 



$69 



$56 



$42 



$38 



128 
84 
82 
52 
51 
48 
AO 
39 
37 
31 

166 



46 
80 
67 
42 
(3) 
40 

5 
35 

34 



52 
<3) 
1 
7 
21 
<3) 
26 
8 
2 
8 
21 



20 
<3) 

3 
{3) 

2 

12 
2 

<3) 
{3) 
30 



3 
(3) 
13) 
<3) 



18 
32 



^Includes the Depsnments of Agriculture and Commefce. arri Environmental Protection Agency 
^Includes ojtlymg areas and offices abroad 
^Less man $500,000 
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• In 1973 AEC was the chief source of 
support to R&D plant in Illinois, New York, 
New Mexico. vVashington. and Tennessee. 
Each of these States contains FFRDC's under 
AEC sponsorship. 

• Ohio appeared among the leading :0 States 
in 1973 as a result of large obligations for 
construction of the Environmental Control 
Laboratory in Cincinnati. 



Factors in R&D 
Performmg Strength 



R&D obligations can be ranked by State 
and compared with such measures of 
national activity as population, total personal 
income, and total Federal taxes. Although no 
direct cause and effect relationships can be 
drawn, the data tend to indicate that the 
wider choice of skills and institutions found 
in more populous and wealth-producing 
areas is related to the selection of those 
areas for R&D performance. 



jral obligations for R&D plant in the 10 States leading in such support, by agency, fiscal year 1973 

(Dollars m milli ^s! 



Ldcs the Ocpanments ot Agriculture and Commerce and Environ nonial Protection Agency, 
[ides outlying areas and offices abroad 
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Impact of Subcontracting 



As previously noted, data on geographic 
distribution in this report are based on the 
location of prime contractors performing 
R&D work. Therefore, they do not reflect Ihe 
redistribution of Federal R&D funds among 
the States as a resuh of subcontracting. Data 
on NASA subcontracting are provided to gain 
some insight on the impact of such subcon- 
tracting. ^ 

The NASA data represent information on 
all first-tier subcontracts in excess ot $10,000 
on each of the agency's prime contracts in 
excess of $500,000 and on second-tier 
subcontracts in excess of $10,000 on each of 
the first-tier sub'ontracts in excess of 
$50,000, 

The NASA data indicate that significant 
redistribution of R&D funds among States 
would be disclosed by the availability of full 
subcontracting data from all agencies. The 
support to the leading R&D support States 
would tend to decrease somewhat (although 
the net change would be small in relation to 
their prime contracts), but in the case of 
many smaller support States, the net 
increaso from subcontracts would be impor- 
tant in relation to prime contracts awarded. 

ERiC 40 



NASA 

• NASA subcontracts in 1973 totaled $348 
million. Of this total, $122 million, or 35 
percent, remained within the prime contract 
State, and $226 million, or 65 percent, 
crossed State lines. 

• These subcontract dollars originated from 
prime contracts in 25 States, although the 
subcontracts were performed in 42 States 
and the District of Columbia. 

• As a result, 32 States and the District of 
Columbia showed an increase in their share 
of procurements, and 10 States showed a 
decrease. 

• Six of the 10 States showing decreases 
resulting from subcontracting were among 
Iho leading seven St;. in 1973 prime 
contract awards. 
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Scientific and technical information (S 
or data resulting from the conduct of re 
required for organizing, administering, 
development. Such information is usee 
engineers engaged in R&D work. 

S&TI activities cover a broad rangi 
distribution; documentation, reference 
symposia and audiovisual communicati 
information sciences. This last category 
activities reported in part I of this surve 

The data on S&TI in Federal Funds 
S&TI obligations of Federal agencies; S&1 
and grants are specifically excluded. It 
totals in this report only partly reflect the 
the Federal Governmont. 

♦ Despite this limitation, the broad meai 
on a functional basis can be useful as a gi 
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Part II 



FEDERAL FUNDS 
FOR SCIENTIFIC 

AND TECHNICAL 
INFORMATION 



Scientific and technicalinformation (S&TI) is defined as knowledge 
or data resulting from the conduct of research and development, or 
required for organizing, administering, or performing research and 
developmer*. Such information is used largely by scientists and 
engineers engaged in R&D work. 

S&TI activities cover a broad range, including publication and 
distribution: documentation, reference and information services; 
symposia and audiovisual communication: and R&D work in the 
information sciences. This last category directly overlaps the R&D 
activities reported in part I of this survey. 

The data on S&TI in Federal Funds surveys include only direct 
S&TI obligations of Federal agencies; S&TI costs under R&D contracts 
and grants are specifica'.ly excluded. It follows, therefore, that the 
totals in this report only partly reflect the S&TI activities supported by 
the Federal Government. 
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• Despite this limitation, the broad measurement cf direct S&TI costs 
on a functional basis can be useful as a guide to analysis and planning. 



AGENCIES AND ACTIVITIES 



• Growth continued in S&TI funding in the current (1973-75) period. 
The estimated increase in 1974 was greater than that anticipated for 
1975. however. 

• Despite almost no net change between 1973 and 1975. DOD remains 
well in the lead in S&TI support. Thb next two agencies in size of 
huppurt— Commerce and HEW — reflect considerable gains between 
1973 and 1975. 



Federal obligations for scientific and technical information, by agency 



IDollars in nuttionsl 





Actual 


Estimates 








Percent 




Percent 


Agency 






change 




change 


1973 


1974 


1973-74 


1975 


1974-75 


Total 


$437.9 


$467 9 


+ b.9 


$485.0 


^ 3.7 


Department of Defense 


161.1 


157.C 


- 2.2 


161.8 


f 2.7 


Department of Commerce 


84.6 


93.0 


+ 9.9 


1008 


f 8.4 


Department of Health. Education, and 












Welfare 


66.7 


82.3 


+ 234 


81.2 


- 1.3 


Library of Congres', 


32 5 


348 


+ 7 1 


36 1 


+ 3.7 


Department of the Interior 


16 1 


206 


+ 28.0 


25.6 


24 3 


National Aeronautics and Space 










+ 25 


Administration 


24 7 


24.4 


- 1.2 


25.0 


Department of Agriculture 


12.6 


13.0 


+ 3.2 


13.4 


+ 31 


National Science Foundation 


107 


102 


47 


7.3 


-284 


Other agencies 


1 28 9 


32 0 


+ 10 7 


338 


^ 56 



Trends 



• Between 1960 and 1975 federally funded S&TI activities expandrri 
more than six times. 

• In 1975 S&TI obligations were expected to be equal to 2^/2 percent of 
total Federal R&D obligations. 
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• The greatest S&TI increase in absolute t< 
tation, reference, and information servic 
expected to account for 46 percent of the 
37 percent in 1960. 

• Conversely, the funding for publication i 
largest S&TI category, is expected to ma 
tolal. against 49 percent in 1960. Even 
category has been substantial. 

• Research and development In iniormati< 
largest S&TI category— an estimated 16 
compared with 4 psrcent in 1960. Thi! 
growth in the current (1973-75) period, I 
1975 is the most extreme of any of the ( 

• Svmpubid and audiovisual media will 
percent of the S&TI total in 1975, compg 

Trends in Federal obliyations for scientifii 
activities, by major ca| 



(Dollars in million! 









Docun 








tion. 






Publication 


enci 


Fiscal 


Total 


and 


inforr 


Year 




distribution 


sen 


1960 


$ 75.9 


$ 37.0 


$ : 


1961 


91.6 


48.7 




1962 


128 5 


5^7 




1963 


164.5 


67 7 




1964 


1203 2 


599 




1965 


224.7 


68.2 


1 


1966 


277.7 


82 7 


1 


1967 


324.4 


87.1 


1 


1968 


359.2 


100.7 


1 


1969 


362 5 


96.0 


1 


1970 


3g6.8 


98.9 




1071 


397 6 


106.0 




1972 


419 4 


116 6 




1973 


437.9 


122 6 




1974 (est ) 


467 9 


131.6 




1975 (est.) 


485 0 


141.0 




^In< t ides $17 2 million for management, which was fcported scf 











TIVITIES 



ing in the current (1973-75) period, 
was greater than that anticipated for 



Btween 1973 and 1975, DOD remains 
rt. The next two agencies in size of 
-reflect considerable gains between 



and technical information, by agency 

in miliionsl 



ctuai 



Estimates 







Percent 




Percent 






change 




change 


973 


1974 


1973-74 


1975 


1974-75 


^7.9 


$<67.9 


6.9 


$485.0 


+ 3.7 


161.1 


157.6 


- 2.2 


161.8 


+ 2.7 


84.6 


93.0 


+ 9.9 


100.8 


+ 84 


66.7 


823 


+ 23.4 


81.2 


- 1.3 


32.5 


34.8 


+ 7.1 


36.1 


+ 3.7 


16.1 


20.6 


+ 28.0 


25.6 


+ 24.3 


24.7 


24.4 


- 1.2 


25.0 


+ 2.5 


12.6 


13.0 


+ 3.2 


13.4 


+ 3.1 


10.7 


10.2 


- 4.7 


7.3 


-28.4 


28.9 


32.0 


+ 10 7 


338 


+ 5.6 



illy funded S&TI activities expanded 



expected to be equal to 2V2 percent of 

ERIC 



The greatest S&TI increase in absolute terms has been for documen- 
tation, reference, and information services. This category in 1975 is 
expected to account for 46 percent of the S&TI total, compared with 
37 percent in 1960. 

Conversely, the funding for publication and distribution, the second 
largest S&TI category, is expected to make up 29 percent of the 1975 
total, against 49 percent in 1960. Even so, dollar growth for this 
category has been substantial. 

Research and development in information sciences is now the third 
largest S&TI category— an estimated 16 percent of the 1975 total— 
compared with 4 percent in 1960. This area of activity shows no 
growth in the current (1973-75) period, but the increase from 1960 to 
1975 is the most extreme of any of the categories. 

Symposia and audiovisual media will account for an estimated 9 
percent of the S&TI total in 1975, compared with 10 percent in 1960. 

Trends in Federal obligations for scientific and technical information 
activities, by major categories 

(Dollars in millions! 













R&D in infor- 








Documenta- 




mation sci- 








tion, refer- 


Symposia 


ences, docu- 






Publication 


ence and 


and 


mentation 


Fiscal 


Total 


and 


information 


audiovisual 


and informa- 


Year 




distribution 


services 


media 


tion systems, 
techniques 
and devices 


1960. . 


$ 75.9 


$ 37.0 


$ 28.4 


$ 7.6 


$ 2.9 


1961 . , 


91.6 


48.7 


29.0 


6.7 


7.2 


1962 . 


128.5 


55.7 


42.4 


17.0 


13.3 


1963 . . 


164.5 


67.7 


64.0 


21.0 


11.9 


1964. . ,. 


1203.2 


59.9 


90.8 


22.7 


12.6 


1965 


224.7 


68.2 


102,0 


32.0 


22.5 


1966 


277.7 


82.7 


124.6 


22,5 


48.0 


1967 


324.4 


87.1 


152,5 


31J 


53.1 


1968 


359.2 


100.7 


165.6 


34.1 


58.8 


1969 


362.5 


96.0 


170.9 


31.8 


63.7 


1970 . . . 


386.8 


98.9 


198.1 


32.6 


62.1 


1971 


397.6 


106.0 


193.8 


32.8 


65.0 


1972 


419.4 


116.6 


196.5 


36.5 


69.7 


1973 


437.9 


122.6 


198.0 


37.9 


79.4 


1974 (est ) 


467.9 


131.6 


217.0 


40.4 


78.9 


1975 (est.) 


485.0 


141.0 


224.2 


42.1 


77.6 



'includes 517 2 million for managcmeni. which was rcponed scparaldy from the other categories in 1964 only 
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Federal obligations for scientific arid tech 



Categories 



• Under each major category one subcate- 
gory accounts for most of the costs. This 
pattern has been consistent throughout the 
1960-75 period. 

• For publication and distribution, 'n 1975 
more than nine out of *en dollars are 
allocated to direct costs of tnis function. 

• For documentation, reference, and infor- 
mation services, library and reference 
accounts for almost four out of five dollars. 

• Under symposia and audiovisual media, 
symposia and technical meetings lay claim on 
almost two oul of three dollars. 



ERIC 



$141 million 
Publication & 
distfibulion 



Publication b 
distribution 
95% 



Support of 
publications 
5% 
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$485 miifion 



$224 million 
Documentation, reference, 
& information services 



reference 
78% 



Speciati/ed 
information 
centers 
20% 



Translations 
2% 



FY1975|est;) 



$141 million 
Publication & 
dislnbution 



PubhCdlion h 
<fislnbi)ti»n 
95% 



Support of 
publications 
5% 



S485 million 



S224 million 
Documentation, reference. 
& information services 



Library fj 
reference 
78% 



Specrali/o<J 
information 
centers 
20% 



Translations 
2% 



S42 million 
Symposia & 
audiovisual 
media, etc 



Symposia 
65% 



Audiovisual 
media etc 
35% 



S78 million 

R&Oin 
information 
sciences etc 



R&Oin 
infor(T)«iiion 
snencrs rtc 
100% 



SOURCE. N«T«ful ScwrK* FouicUtion 
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Agencies 



• Although 22 agencies reported S&TI 
activities for 1975. the leading 12 account for 
more than 98 percent of the total dollars 
obligated. 

• S&TI costs are not wholly comparable 
among agencies; some agencies have full 
reporting systems while others lack the 
means for capturing all their S&TI costs. In 
the 1973-75 period. 13 agencies reported no 
S&TI obligations despite reporting R&D 
programs. In some cases agencies cannot 
identify S&TI costs; in others, all such costs 
are incurred under extramural R&D 
contracts and grants. 

• The ratio of S&TI obligations to the R&D 
obligations of an agency varies widely from 
one agency to another. Only in some cases do 
S&TI efforts bear a direct relationship to an 
agency's R&D work. They often represent 
independent services, such as those of the 
Patent Office within Commerce, the National 
Agricultural Library within USDA or the 
S&TI activities of the Library of Congress. 

• DOD. HEW. and Commerce together 
account for 71 percent of the S&TI total in 
1975. 

• DOD will account for an estimated 33 
percent of total Federal S&TI obligations in 
1975, as much a reflection of the Army's S&TI 
reporting systems as any other factor. 
Although Navy and Air Force R&D program 
totals are larger than that of the Army, their 
reported S&TI totals are lower. The Defense 
Agencies represt^nt a substantial portion of 
the DOD total, largely because they include 

O' I Defense Documentation Center. 

ERIC 



Distribution of Federal cbligattons for scientific 
and technical information, by agency and 
subdivision, fiscal year 1975 (est.) 

(Dollars in millions) 



AgGncy ana suDaivibiuii 


Total 


Percent 


Total, all agencies 

Department of Defense - 


$405.0 


100.0 


- 

161-8 


33-4 


Department of the Army 
Department of the Navy 
ripn^irtmpnt nf thp Air Force 
Defense Agencies 


69-7 
17 9 
24 6 
49-5 


14-4 
3.7 
5-1 

10-2 


Department of Commerce - . 


inn R 


20-8 


Patent Office 


73 6 


15 2 


National Technical 






Information Service 


11-7 


2.4 


National Bureau of 




2-0 


Standards 


9-5 


National Oceanic and At- 


4.8 


1 0 


mospheric Administration 


Other - 


1.2 


-2 


Department of Health, 




16-7 


Education, and Welfare . - 


81-2 


rNjaiionai insiiiuiesoi ncdiiri 


58-6 


12-1 


(National Library of 


(28-0) 


(5.8) 


Medicine) - 


Miuonui, UiUy MUUoC, aliu 






Mental Health 






Administration 


11.0 


2.3 


Health Resources 






Administration - - . 




-9 


Food and Drug 






Administration ... 


4.4 


-9 


Library of Congress 


36.1 


7.4 


Department of the Interior 


25.6 


5.3 


Geological Survey 


18-3 


3.8 


Other 


7-3 


1.5 


National Aeronautics and 


25.0 




Space Administration 


5.2 


Department of Agriculture - - - 


13.4 


2.8 


National Agricultural Library 
Forest Service 
Agricultural Research 

Service 
Other 

National Science Foundation. 
Atomic Energy Commission 
Veterans Administration 
Department of f ansportation 
Smithsonian Institution 
Other agencies 


4-9 
3.9 

3-6 
1.0 


1-0 
.8 

.7 

-2 


7.3 
70 
6.6 
6.0 
56 
8.6 


1-5 
1 4 
1.4 
1 2 
1 2 
1.8 
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Distribution of Federal obligations for scientific 
and technical information, by agency and 
subdivision, fiscal year 1975 (est.) 



IDollars in millions} 





Total 




Agsncy and subdivision 


obligations 


Percent 


Tota!, all agencies 


$485.0 


100.0 


Oepartnnenl of Defense 


161.8 


33.4 


Department of the Army 


69.7 


14.4 


Department of the Navy 


17,9 


3.7 


Department of the Air Force 


24.6 


5.1 


Defense Agencies 


49,5 


10.2 


OpnartmPnt nf Primmprrp 


100.8 


20.8 


Patent Office 


73 6 


15.2 


National Technical 






Information Service 


11.7 


2 4 


National Bureau of 






Standards 


9.5 


2.0 


National Oceanic and At- 






mospheric Administration 


4.8 


1.0 


Other 


1 2 


.2 


Opnartmpnt nf Hpalth 






Education, and Welfare 


81.2 


16.7 


National Institutes of Health 


58.6 


12.1 


(National Library of 






Medicine) 


(28.0) 


(5.8) 


Alcohol, Drug Abuse, and 






Mental Health 






Administration 


11.0 


2.3 


Health Resources 






A H mini Qt rat inn 


4.6 


.9 


Food and Drug 




.9 


Administration 


4.4 


Library of Congress 


36 1 


7 4 


Department of the Interior . 


25.6 


5.3 


Geological Survey 


18.3 


3.8 


Other 


7,3 


1.5 


National Aeronautics and 






Space Administration 


25.0 


5.2 


Department of Agriculture 


13.4 


2.8 


National Agricultural Library 


4.9 


1.0 


Forest Service 


3.9 


.8 


Agricultural Research 






Service 


36 


.7 


Other 


1.0 


2 


National Science Foundation 


73 


1,5 


Atomic Energy Commission 


70 


1.4 


Veterans Administration 


66 


1 4 


Department of Transportation 


60 


1.2 


Smithsonian Institution 


5.6 


1 2 


Other agencies 


86 


1,8 



• The gain in 1975 in funding for Commerce 
is the largest absolutely and reflects 
increased publication costs for the Patent 
Office. In 1975 Commerce is expected to 
represent 21 percent of the S&TI total. 

• HEW will make up 17 percent of the 
Federal S&TI total in 1975; almost three- 
fourths of this effort is in the National 
Institutes of Health, the larger part in the 
National Library of Medicine. 

• Interior reflects the largest relative in- 
crease in 1975, mostly for the Geological 
Survey u^ith higher costs in all categories. 

• NASA and AEC, despite large overall R&D 
programs, report comparatively small 
amounts for S&TI purposes because so much 
of their R&D v^ork, including S&TI activities 
connected therev^ith, is performed extra- 
mu rally. 



Activities 

• Certain agencies tend to be predominant in 
certain categories of S&TI activity. Although 
DOD reports considerable activity in all four 
major categories, HEW is active in three, 
NASA in tv^o, and Commerce in tv^o. 

• S&TI functions tend to flow back and forth 
betv^een categories. Often an agency v^ill 
initiate S&TI activities in one category, or 
subcategory, and as its R&D programs grov^. 
extend into the other categories. 
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Category 1. Publication and Distribution 



$141 million 

(Percent) 
0 . ' 20 40 ^ . 60 



Xommerce 




SOURCE: National Scj'ence Foundation 



COMMERCE: Patent Office 

70.800 patents in FY 1975 (est ) 

Official Gazette, weekly abstracts of current patents 

DOD: Departments of the Army, Navy, and Air Force 
Journal articles 
Technical reports 
Terhnicrti notes 
Techniral memorandums 
Contractors' and grantees' reports 
Research reviews 
Research bulletins 
Research reports 
Now slot tors 
Surveys 
Monographs 
Proceedings of symposia 
Handbooks 
Books 

Abstracts and bibliographies 

NASA 

Journal articles 
^'''":hnirnl reports, notes, and memorandums 
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Contractors' reports 

Conference proceedings 

Scientific and Technical Abstracts (STAH) 

/ntornationa/ Aerospace Abstracts 

Indexes 

Bibliographies 

Technical reprints 

Special publications 

INTERIOR: Geological Survey 
Books 
Maps 
Charts 
Atlases 

Research summaries 
journal articles 

Bib/iography o; North American Geofogy 
Geophysicaf Abstracts 

HEW: National Institutes of Health 
Journals of the institutes 
Journal articles 
Indexes 
Bibliographies 
Abstracts 
Monographs 
Books 
Reports 
Alcohol, Drug Abuse, 
and Mental Health Administration 
Scientific and technical papers 
Manuals 

Reviews and analyses 
Journal articles 

Office of Education 
Hesearch in Education 

USDA 
Papers 
Bulletins 
Reports 
Periodicals 

AEC 

Technical reports 
Progress reports 
Summary reports 
Topical reports 
Journal articles 
Proceedings of meetings 
Nuclear Science Abstracts 
Progress reviews 
f3ooks 

Monographs 
Bibliographies 
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60 
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Contractors* reports 

Conference proceedings 

S( lenUfic and Techiutal Abstnicts [STAR) 

/niernanona/ Aerospace Abstracts 

Indexes 

Bibliographies 

Technicnl reprints 

Special publications 



Category 2. Documentation, reference, and infor- 
mation services 



Books 
Reports 

Alcohol, Drug Abuse. 

and Mental Health Administration 
Scientific and technical papers 
Manuals 

Reviews and analyses 
journal articles 

Office of Education 
Research m Educa don 

USDA 

Papers 
Bulletins 
Reports 
Periodicals 

AEC 

To( hnical reports 
Proj^ross reports 
Summary reports 
TopK al reports 
journal articles 
Pro( eedinj,'s of meetinj,'s 
Nuclear Science Abstracts 
Proj^ress reviews 
Books 

Monographs 
Bibhographies 
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INTERIOR: Geological Survey 




Books 


Maps 




Charts 




Atlases 




Research summaries 




journal articles 




Bibliography of North American Geology 




Geophysical Abstracts 


iC^ongress:? 


HEW: National Institutes of Health 




journals of the institutes 




journal articles 




Indexes 




Bibliographies 




Abstracts 




Monogra phs 





$224mim6h 

' ■(Rercehtl' ■ - 
iO • 20 ^ 3Q: 




DOD: Defense Agencies 
Defense Documentation Center 
Departments of the Army. Navy, and Air Force 

Libraries 

Specialized information centers 
Technical information analysis centers 
Translations 

HEW: National Institutes of Health 

National Library of Medicine 
Specialized information centers 
Translations 

Office of Education 
ERIC system of information clearinghouses in 

education research 

Food and Drug Administration 
Specialized information centers 

Alcohol. Drug Abuse. 

and Mental Health Administration 
Specialized information centers 

UBRARY OF CONGRESS 
Science and technology portion 

COMMERCE: Paient Office 
Search Room 

National Bureau of Standards 
National Technical Information Service (NTIS) 
National Standard Reference Data System (NSRDS) 



NASA 

STl documentation facility 
Hoadquarters and field center libraries 
Specialized information centers 
Regional dissemination centers 
Translations 

DOT 

Specialized information centers 
USDA 

National Agricultural Library 



Category 3. Symposia and audiovisual media 

$42 million 

(Percent) 




ERIC 



SOURCE' National Science Foundaiiorv 



nOD: Deparlmenls of the Army. Navy, and Air Force 

S( mnvf) ( onfnronces 

Support of symposia with profosKional groups, scientific 

societies, and educational institutions 
Motion pictures 
Slides 
Q 'ideo tapes 
vxhibits 



HKW: National Institutes of Health 

Travel to scientific meetings. U.S. and abroad 

Support conferences and symposia 

Support of ii^ternational congresses 

Sound films on body functions, diseases, and treatment 

TV interviews 

Slides 

Photographs 
Bxhibits 



NASA 

Participation in and support of scientific symposia and 
technical meetings 



VA 



Participation in seminars and symposia 

Films 

Slides 



Category 4. Research and development in infor- 
mation sciences, documentation, and information 
systems, techniques, and devices 



$78 million 

(Perc^ent) 
20 ^ ^40 



60 



DOD 
HEWv 
NSF 

Commerce 

Library of 
Congress 



SOURCE: Nationa! Science Foundation 
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HEW: National Institutes of iiealth 
Travel to scientific meetings. U.S and abroad 
Support of conferences and symposia 
Support of international congresses 
Sound films on body functions, dtsnases. and treatment 
TV interviews 
Slides 

Photographs 
Exhibits 



NASA 

Fartinpation in and support of scientifu. symposia and 
technic a I meetings 



VA 



Participation in seminars and symposia 

Films 

Slides 
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Category 4, Research and development in infor- 
mation sciences, documentation, and information 
systems, techniques, and devices 



ERLC 



DOD 



HEW 



NSF 



Commerce 

Library of 
Congress 



$78 million 

(Percent) 
20 40 



60 



T 



SOURCE' National Science Toundation 
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DOD: Defense Agencies (largely ARPA) 

Pepartments of the Army, Navy, and Air Force 

R&n in advanced information systems 
Development of engineering data systems 
Support of development of disciplme-based information 
systems 

Studies of man-computer relationships (Project MAC) 
Hasic research in information sciences 

HEW: Nationt^l Institutes of Health (including NLM) 
Improvement of MEDLARS system at NLM 
Development of mechanized searching services in the 
institiitos 

Development of computer time-shr.nng techniques 

Alcohol. Drug Abuse. 

and Mental Wealth Administration 
Improvement of information systems 

Office of Education 
ni!)liographic automation of large library operations 
Development of aw automated instructional matermls- 

handling progi am 

NSF 

Support of information systems development 
Researc h in ( ommunication process and retrieval 
strategies 



APPENDIXES 



A. Technical Notes 

B. Federally Funded Research and 
Development Centers 

C. Statistical Tables, Part I 



Note 



The detailod statistical tables for this volume for parts I and II» 
appendixes Cand D. have been published separately under one cover. 

Included on pp. 58-66 in this volume are appendix C summary 
tables 1, 2. and 3. as well as a complete listing of all the tables in 
appendixes Cand D. Detailed statistical tables may be obtained gratis 
from the National Science Foundation, Washington, D. C. 20550. 



APPENDIX A 
Technical Notes 



SCOPE AND METHOD 

This report is orgnnucd in two parts. Part I is concerned 
with FodornI fun<is for research, development, and R&D 
plant, and part II reports on funds for activities associated 
with the collection and dissemination of scientific and 
technical information. 

Between March and Moy of 1974, 34 Federal agencies and 
their subdivisions — a total of 93 individual respondents — 
submitted data in response to a suryoy (juestionnairc 
developed bv the Foundation and distributed in lanuory 1974. 
With the exception of AEC and NASA, the data received from 
the agencies were in terms of obligations and expenditures 
incurred, or expected to be incurred, regardless of when the 
funds were appropriated or whether they were identified in 
the respondent's budget specifically for R&D activities. The 
AKC data for research and development were reported in 
terms of accrued costs, while the R&D plont transactions 
were reported in terms of obligations. NASA reported its 
1973 transactions in terms of obligations incurred, whereos 
the 1974 and .975 transactions -;ere in terms of the budget 
plan, which approximates obligations. 

Federal agencies also provided R&D data to tho Office of 
Management and Budget for inclusion in "Special Analysis O 
(Rfjvised). Federal Research and Development Programs" in 
The Kudgei of tl\G Vniicd States Government. Fiscal Voar 
1975. Although the R&D data in the two reports are 
reconcilable (see Relation to Other Reports, pg. 55 ), the data 
in the Federal Funds report are more comprehe«isive and are 
tabulated in greater detail. Furthermore, the Federal funds 
report incorporates data revisions that have resulted from 
changes made within the R&D portion of the budget 
subsoqueiit to its presentation by the President to Congress io 
February 1974. 



DEFINITIONS 

Dofinitions are presented for the two parts of tho report. 
.Some definitions in part I are «|so applicable to part II. The 
definitions are essentially unchanged from prior issues of the 
Fvdaral Funds series. 



Part L Reseai'^h, Developinent, and R&D Plant 




(1) RKSKARCH. DKVBLOPMKNT, AND R&D PLANT 

This term includes all direct, indirect, inndental, or 
related costs resulting from or necessary t' research, 
development, and R&D plant, regardless of wnether the 
research and development are performed by a Federal 
agency (intramural) or performed by private individuals and 
organizijtionr* u.;der grant or contract (extramural). 
Research and development exclude routine product testing. 
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SCOPE AND METHOD 

'riiis roport IS organized in two parts Part I is concornod 
wiih Federal funds for research, development, and R&D 
plant, and part II reports on funds for activities associated 
With the collection and dissiimination of scientific and 
tochiiical information. 

Between March and May of i974. 34 Federal agencies and 
their subdivisions — a total of 93 individual respondents — 
submitted data m response to a survey (questionnaire 
de\ eloped by the Foundation and distributed in January 1974 
With the exception of AKC and NASA, the data received from 
the agencies wore in terms of obligations and expenditures 
int urnrd, ur expei.tud to be incurred, regardless i^f wbon the 
funiis wore appropriated or whothor they wore identified in 
the respondont's biidgot specifically for R&D activities. The 
AFC data for research and development were reported in 
?erms of arcrued rosts. while the R&D plant transactions 
woso roported in terms of obligations. NASA reported its 
1973 transactions in terms of obligations incurred, whereas 
the 1974 and 1975 transactions weie m terms of the budget 
plan, which approximates obligations. 

*-*edoral agoiicios also provided R&D data to the Oflne of 
Management and Hndgot for inclusion in "Special Analysis 0 
(Rovisod) Fpdi»ral Rpsoarch and Development Programs" in 
The J?u(fget of (he United StaUts Government. FiscaJ Year 
I*/75 Although the R&D data in the two reports are 
reconcilable (see Relation to Other Reports, pg 55 ). the data 
in the Fvileral Funds report are more comprehensive and are 
tabulated in greater detail Furthermore, the FederaJ Funds 
r(»port incorporates data revisions that have resulted from 
changes made within the R&D portion of the budget 
siibsecpiijnt to its presentation by the President to Congress in 
Februarv 1974 

DEFINITIONS 

Definitions ar" presented for the two parts of the report 
Srmie d(»finitu)ns in part I are also applicable to part IL The 
definitions ,irc os^ entially unchanged from prior issues of the 
fccJiToi fiiiicJs series 



Part I. Research, Development, and R&D Plant 

(1) RKSFARCH. DHVKLOPMKNT, AND R&D PIw\NT 

This term im lades all diret.t. indirect, ntidental. or 
rii!«i!ed i ost.s nisulting from or nei.essary to research, 
developmiiht. and R&D pLint. regardless uf whether the 
riisean !i and development are performed by a Federal 
a^iifu y (intramuriill ur performed by private mdii cluals and 
ufKant/atioiis under grant ur cuntract (extramural) 
Research and development exclude routine product testing. 



quality control, mapping and surveys, collection of 
general-purpose statistics, expurimontal production, and 
activities concerned primarily with the dissemination of 
scientific information and tho training of scientific 
manpower. 

a Research »s systematic, intensive study directed toward 
fuller scientific knowledge or understanding of the subject 
studied. Research is classified as enher basic or applied. 

In basic research the investigator is concerned primarily 
with gaming a fuller knowledge ur understand! g of the 
subject under study. 

In applied research the investigator is primarily interested 
in a practica' use of the knowledge or understanding for 
purpose of meeting a recognized need. 

b. Development is systematic use of the knowledge and 
understanding gained from research, directed toward tho 
prmiuction of useful materials, devices, systems, or methods, 
including design and development of prototypes and 
processes. It excludes quality control, routine product 
testing, and production. 

c R&D plant {R&D facilities and fixed equipment, such as 
reactors, wind tunnels, and radio telescope^;) includes 
acquisition of. construction of, major repairs to, or altera- 
tions in structure, works, equipment, facilities, or land, for 
use in R&D activities at Federal or non-Federal installations. 
Excluded from the R&D plant category are expendable 
equipment and office furniture and /equipment. Obligations 
for foreign R&D plant are limited to Federal funds for 
facilities located abroad and used in support of foreign 
research and development 



(2) OBLIGATIONS AND KXPENDITURES 

a. Obligations represent the amounts for orders placed, 
contracts aw^irded, services received, and similar transac- 
tions during a given period, regardless of v;hen the funds 
were appropriated and when future payment of money is 
required. 

b. Expenditures represent the amounts for checks issued 
iind cash payments made during a given period, regardless of 
when the funds were appropriated. 

For those agencies operating on a cost-typo budget. 
ac( rued expenditures and costs are reported instead of 
obligations. Accrued expenditures represent all costs 
accrued during the reporting pe. *nH except those subject to 
reimbursement from other agencies. The information on 
expenditures represents net cash payments for research, 
development, and R&D plant, exclusive of any receipts of the 
agency for those purposes. 
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Tho obligations and expenditures reported cover all 
transactions from all funds available to the agency from 
direct appropriations, trust funds or special account 
receipts, corporate income, or other soarces. including funds 
appropriated by the President, that the agency received or 
expects to receive The amounts reported for each year 
reflect obligations and expenditures for that year regardless 
of when the funds were originally authorized or received and 
regardless of whether they were appropriated, received, or 
identified in the agency's budget specifically Tor research, 
development, or R&D plant. 

An agency making a transfer of funds to another agency 
includes such transfers in its report of obligations and 
expenditures. The receiving agency does not report, for 
purposes of this survey, funds transferred to it from another 
agency. Similarly, a subdivision of an agency reports such 
obligations or expenditures 

Obligations and expenditures for work performed in 
foreign countries include funds directly available to Federal 
ageiu ICS and special foreign currencies separately appropri- 
ated (The latter currencies are derived largely from 
provisions of Public Law 480, 1954. as amended ) 

(3) COST COVERAGE 

Funds reported for research and development refloct full 
costs. In addition to costs of specific R&D projects, the 
applicable overhead costs are also included. The a.nounts 
reported include the costs of planning and administering R&D 
programs, laboratory overhead, pay of military personnel, 
and departmental administration. 



(4) FISCAL YEAR 

The fiscal year is the Govi rnment accounting period begin- 
ning July i of one year ending June 30 of the following 
calendar year. thus, fiscal year 1975 began on |uly 1, 1974 
and will end June 30, 1975. 



(5) AGENCY 

An agency is an organization of the Federal Government 
whose principal executive officer reports to the President. 
The only exception is the Library of Congress, which is also 
included in the survey. The term subdivision refers to any 
maior organi::ational unit of a reporting agency, such as a 
bureau, division, office, or service, 

(f>) PERFORMERS 

Performers are either intrtimural oigani/ations accom- 
plishing operating functions or extramuf<il organizations or 
persons receiving support or providing services as a result of 
a contract or grant 
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a Intramural performers are the agencies of the Federal 
Government. Their work is carried on directly by th^.ir own 
personnel. Obligations reported under this category are for 
activities performed by the reporting agency itself, or they 
represent funds that the agency transfer to another Federal 
ager:cy for performance for work, The ultimate performer 
musi be a Federal agency. If the ultimate performer is not a 
Fedti al agency, the fundb so transferred are reported by the 
traiisforring agency under the appropriate extramural 
pciformer category (industrial firms, universities and 
colleges, other nonprofit institutions). Intramural perfor- 
mance includes the costs of supplies and equipment, 
essentially of an "off-the-shelf" nature, that are procured for 
use in intramural research and development Also included 
as part o^ the intramural performance total are the expenses 
of Federal personnel engaged in planning and administering 
intramural and extramural R&D programs. 

b Extramural performers are all organizations outside the 
Federal complex that perform with Federal funds under 
contract or grant. Only costs of actual extramural R&D 
performance are reported. For example, the purchase from 
an extramural source of a launch vehicle which is 
operational, i.e., has gone beyond the development or 
prototype stage and which is used in an intramural Federal 
installation for the performance of research and develop- 
ment, is reported as part of the cost of intramural research 
and development. Extramural performers are identified as 
follows. 

(i) Industna/ /irms are those organizations that may 
legally distribute net earnings to individuals or to other 
organizations. 

(ii) t/niversi(ies and col/eges are institutions engaged 
primarily in providing resident instruction fcr at least a 
2 year program above the secondary school level. Included 
arc colleges of liberal arts, schools of erts and sciences, 
professional schools, such as in engineering and medicine, 
including affiliated hospitals: associated research insti- 
tutes; and agricultural experiment stations. 

(in) Other nonprofit mstitutions are private crganiza- 
tions other than educational institutions, no part of whose 
net oarn»ags inure to the benefit of a private stc-'kholder or 
'ndividual. and other private organizations or;; *niz' v fur 
the exclusive purpose of turning over thijir entiia net 
earnings to such nonprofit organizations Also, private 
individuals directly awarded R&D grants or contracts are 
mcluded under nonprofit institutions. 

(iv) Federo/Zy Funded Research and Development 
0,'nter.s are R&D-perfurming organizations exclusively or 
.substantially financed by the Federal Gov^irnment that are 
Mippi>rted by the Fediiral Government either to meet a 
p.irtK'itlar R&l) objective or. in some instances, tn provide 
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d Intramural performers are the agencies of the Federal 
Covernmont Their w-orkis Larried on direct!> by their own 
personnel Obligations reported under this categor> are for 
activities performed by the reporting agency itself, or they 
represent funds that the agency transfer to another Federal 
agency for performance for work. The ultimate performer 
must be a Federal agency If the ultimate performer is not a 
Federal agency, the funds so transferred are reported by the 
transferring agency under the appropriate extramural 
performer category (industrial firms, universities and 
colleges other nonprofit institutions) Intramural perfor- 
mance mcludes the costs of supplies and equipment, 
pssentially of an "off-the-shelf" nature, that are procured for 
use in intramural research and development Also included 
ns part of the intramural performance total are the expenses 
nf Federal personnel engaged in planning and adrrmistering 
intramural and extramural R&D programs 

b Extramural performers are all organizations outside the 
Federal complex that perform with Federal funds under 
luntract or grant. Only costs of actual extramural R&D 
performance are reported. For example, the purchase from 
an extramural source of a launch \ehicle which is 
operational, i e.. has gone beyond the development or 
prototype stage and which is used in an intramural Federal 
inbtallation for the performance of research and develop- 
ment. IS reported as pa^t of the cost of intramural research 
and development. Extramural performers are identified as 
follows: 

(i) /ndustria/ firms are those organizations that may 
legnllv distribute net earnings to individuals or to other 
organizations. 

(ii) Universities and cu//eges are institutions engaged 
primarily in providing resident mstruction for at least a 
2-vear program above tho secondary school level. Included 
.ire colleges of hberal tirts. schools of arts and sciences, 
professional schools, such as in engineenng and medicine, 
mi luiimg affiliated hospitals, associated research insti- 
tutes, and d^ricultural experiment stations. 

(in) Other aonpro/it jnstitutK^ns are private organiza- 
tions other thar edui ational institutions, no part of whose 
net earnings inure to the benefit of a private stockholder or 
individual, and other private organiz<itions organized for 
the exclusive puroose of turning over their entire net 
earnings to such nonprofit organizations. Also, private 
individuals directly awarded R&D grants or contracts are 
included under nonprofit institutions. 

(iv) Vvflrrall} Fumlinl Hrseorch onii Teve/upment 
rtnffTs aru R&n-perfurm»n« organi/.ation.s exclusively or 
substantia II V finam ed by th*3 Feder.il Government that are 
supportrd l)> the Fed«r«il Government either to meet a 
particular R&I) objective or. in some instances, to provide 
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major fticilities at universities for research and associated 
training purposes. Each center is administered by one oi 
the above extramural performers. 

In general, all of the following qualification criteria are 
met by an institutional unit before it is included in the 
Federally Funded Research and Development Center 
category. (1) Its primary activities include one or more of 
the following, basic research, applied research, develop- 
ment, or management of research and development (spe- 
cifically excluded are organizations engaged primarily in 
routine quality control and testing, routine service activi- 
ties, production, mapping and surveys, and information 
dissemination). (2) it is a separate operi.<ional uniJ within 
the parent organization or is organized as a separately 
incorporated organization. (3) it performs actual research 
and development or R&D management either upon direct 
request of the Federal Government or under a broad 
charter from the Federal Government, but in either case 
uv'^r^r the direct monitorship of the Federal Government; 
(4) ' receives its major financial support (70 percent or 
more) from the Federal Government, usually from one 
agency; (5) it has or is expected to have a long-term 
relationship with its sponsoring agency (about 5 years or 
more), as evidence by specific obligations assumed by it 
and the agency; (6) most or all of its facilities are owned 
or are funded for in the contract with the Federal Govern- 
ment, and (7) it has an average annual budget (operating 
and capita! o(juipment) of at least S50O.000. 

(v) State and local governments are State ar.d local 
government agencies, excluding State and local universi- 
ties and colleges, agricultural experiment stations, medical 
s( hools. and affiliated hospitals Federal R&D funds 
obligated directly to such State and local education insti- 
tuMons are included under the universities and colleges 
perfirming sector in this survey. Research and develop- 
ment under the State and local category are either 
performed by the State or local agencies themselves or 
granted or contracted by ouch agencies for performance 
by other organizations. Regardless of the ultimate per- 
former, loderil R&D funds directed to State and local 
governments . re reported under the State and local 
government si^ctor and no other. 

(vi) Foreign per/ormers are confined to foreign citizens, 
organizations, or governments, a well as international 
organizations, such as NATO. UNESCO. WHO. performing 
work abroad financed by the Federal Government. 
Excluded are payments to U.S. agencies, organizations, 
or citizens performing research and development abroad 
fur the Tederai Gov* rnment. (The survey ohiectives do not 
in(.lude information on offshore payments.) Also 
excluded are payments to foreign scientists performing in 
the United States. 
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(7) riELDS OF SCIENCE 

The fields of science in this survey are divitied into eight 
broad field categories, most of them consisting of a number of 
detailed fields. The broad fields are hfe sciences. ps>chology. 
physical sciences, environmental sciences, mathematics, 
engineering, social sciences, and other sciences not 
elsewhere classified. The following listing presents the fields 
grouped under each of the broad fields, together with 
illustrative disciplines. 

a. life sciences consist of the biological, clinical medical, 
other *medical sciences, and life sciences not elsewhere 
classified. 

Life sciences include the following disciplines Anatom>. 
animal snences. bactenolog>. biOLhtimistr>. biogeograph>. 
biological oceanography: biophysics: dentistry: ecology: 
embryology; entomology: evolutionary biology: genetics: 
immunology; internal medicine: microbiology: neuro!og>. 
nutrition and metabolism. opthalmolog> . parasitology: 
pathology, pharmacology: pharmacy: physical anthropology, 
physical medicine and rehabilitation: physiology: plant 
sciences, podiatrv. preventive medicine and public health: 
ps>chiatr>. radiobiology: radiology: surgery: systematics: 
veterinary medicine. 

Research in some of these disciplines may be classed as 
biological, (.linical medical, or other medical, depending 
upon the nature of the particular project. 

Biolo^jical sciences are those which, apart from the rliniral 
medical and other medical sciences as defined below, deal 
w'lth the origin, development, structure, function, and 
interactions of living things 

Clinical medico/ sniences are concerned with the study of 
the pathogenesis, diagnosis, or the.ap> of a particular 
disease or abnormal condition in hving human subjects under 
controlled conditions 

Other mcdir.al sciences arc concerned with studies of the 
causes, effects, prevention, or control of abnormal conditions 
in man or in his environment as they relate to health, except 
for the clinical aspects as defined above. 

Ufe sciences, neo^ 

h Psychology dnals with behavior, mental processes, and 
individual and group i harai teriMu s and abilities Psvrhnlo- 
g> I.S divided into three categories biological aspects, social 
^Lspet t.s. anil psvchulogu al s( icm es not elsewhere classified 
Example.s of the disciplines under each of these fields are 

UioloK^uil fjsppcts. 

experimental psychologv- «»nimai ochavior. r linical ps>rhn!f)- 
gv. comparative psychology, ethology. 

Q III ulM'whrnr « l.i'«'«ifMMl Iiu Indus mnltidt^j tphnarv pr(i|iu K within 
" broad fii'ld and sinjilij.disi iphnarv proio* N f»r whirh siipar.iln 
Id ha*, mil b« .I'.'.ignijcl 
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Socinl aspects: 

social psychology, educational, personnel, vocational 
ps>cholog> and testing, industrial and engineering 
ps>cholog>. de^'elopment and personality 

Psychological sciences, nec^ 

c. Physical sciences are concerned with the under- 
standing of the matenal aniverse and its phenomena They 
comprise the fields of astronomy, chemistry, physics, and 
physical sciences not elsewhere classified. Examples of the 
disciplines under each of these fields are: 

Astronomy: 

laboratory astrophysics, optical astronomy, radio astro- 
nomy, theoretical astrophysics. X-ray. Gamma-ray. neutrino 
astronomy. 

Chemistry: 

inorganic, organo-metallic. organic, physical. 
Physics 

acoustics: atomic and molecular; condensed matter; 
elementary particles: nuclear structure, optics, plasma- 

Physicoi sciences, nec^ 

J. Environmental sciences (terrestrial and extraterres- 
trial) are concerned with the gross nonbiological properties 
of the areas of the solar system which directly or indirectly 
affect man's survival and welfare: they comprise the fields of 
atmospheric sciences, geological sciences, oceanography, 
and environmental sciences not elsewhere classified. 
Obligations for oceanography are confined to studies 
supporting physical oceanography Studies pertaining to life 
in the sea. or other bodies of water, are reported as support 
biology Support of ship operations is. where appropriate, 
prorated between physical and biological oceanography. 
Examples of the disciplines under each of these fields follow. 

Atmospheric sciences: 

aeronomy: solar: weather modification; extraterrestrial 
atmospheres: meteorology. 

Gco/ogicdl sciences. 

engineering geophysics, general geology, geodesy and 
gravity; geomagnetism, hydrology, inorganic geochemistry, 
isotopic geochemistry, organic geochemistry, laboratory 
geophysics, paleomagnetism. paleontology, physical 
geography and cartography, seismology, soil sciences 

Oceanography: 

chemical oceanography, geological oceanography, phy.sical 
oceanography, marine geophysics. 

KiivinHiinoiita/ sciences, nec^ 
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Sona.' aspects 

social psvrholo^y. educational, personnel, vocational 
psychology and testing: industrial and engineering 
psychology: development and personality 

Psycbnlogiccl sciences, nec^ 

c Physical sciences are concerned with the under- 
bt<ifuiing of tio material universe and itb phenomona. They 
cumpnse thj fields of astrunumy. chemistry, physics, and 
physical sciences nut else\\here classified. Examples of the 
disctphnes under each of these fields are 

Astronomy 

laboratory astrophysics: optical astronomy: radio astro- 
nomv. theoretical astrophysics: X-ray. Gamma-ray. neutrino 
astronomN 

Chemistry 

inorgaiiK . org:ino-metallic: organic, physical. 
Physics 

acoustics, atomic and molecular: condensed matter: 
elementfirv particles: » clear structure: optics: plasma. 

Physical sciences, nec ' 

d Environmentai 3c:t;nc s (terrestrial and extraterres- 
trial) are concerned with the gross nonbiological properties 
of the areas of the solar system which directly or indirectly 
affect man's survival and welfare: they comprise the fields of 
atmospheric sciences, geological sciences, oceanography, 
and environmental sciences not elsewhere classified. 
Obligations for oceanography are confined to studies 
supportinji physical oceanography. Studies pertaining to life 
in the sea. or ether bodies of water, are reported as suppor* 
bioloKV Supp(jrt of ship operations is. where appropriate, 
prorated between physical and biological oceanography 
Kxamples of th.j disciplines under each of these fields follow 

Atmospherir sciences. 

tHirunomv. solar, weather modification, extraterrestrial 
atmospheres: meteorology. 

Geo/<i^,'ica/ s.Mcnces 

♦in^iiuifjnng >.eophvsu,s. general geulugy. geodesy and 
^^Ftivity. geomagnetism, hydrology, inurgtinu geoi hemistry. 
isutupa geu( hemistry . or^anu geochemistry, laboratory 
geophvsu s. ^aleomagnelism . paleontology, physical 
gi.'ography and cartography, seismology, soil sciences 

()( eanogrfiphy 

chemical oceanography: geological oceanography: physical 
oceanography: marine geophysics. 

hnvironmonto/ sciences, ner*' 



e Mathematics employs logical reasoning with the aid of 
symbols and is concerned with the development of methods of 
operation employing such symbols. Examples of mathematical 
disciplines are algebra: analysis: apphed mathematics: 
computer science: foundations and logic: geometry; 
numerical analysis: statistics, topology. 

f Engineering is concerned with studies directed toward 
developing engineering principles or toward making specific 
scientific principles usable in engineering practice Engineer- 
ing is divided into eight fields, aeronautical, astronautical. 
chemical, civil, electrical, mechanical, metallurgy and 
materials, and engineering not elsewhere classified. The 
following are examples of disciplines under each of these 
fields 

Aeronauti'ca/: 
aerodynamics. 

Astronautica/; 
aerospace: space technology. 

Chemtcal' 

petroleum: petroleum refining: process. 
Civil- 

architectural: hydrauhc: hydrologic: marine; sanitary and 
environmental: structural: transportation. 

£/ectrica/: 
communication: electronic power. 

Mechanical: 
engineering mechanics 

Meta//urgy and materia/s: 
ceramic, mining, textile, welding. 

Kng/neering. nec^ 

agru.ultiir<il. industrial and management, nuclear, ocean 
engineering: systems. 

g. Social sciences are directed toward an understanding 
of the behavior of social institutions and groups and of 
individuals as members of a grou^ These sciences include 
anthropology, economu.s. history, linguistics, political 
s( leiK.e. sociology, and social sciences not elsewhere 
classified. The following are examples of the disciplines 
under the fields of social sciences. 

Anthro/jology: 

archaeology: cultural and personality: social and ethnology: 
applied anthropology. 
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Economics 

oconomotncs and uconomK statistu:s: history of oconomic 
thought: intornational oconomics. industrial, labor, and 
agricultural economics; macroeconomics, microeconomics: 
public finance and fiscal policy; theory, economic systems 
and development. 

History; 

rultiiraL political, sona!: history and philosophy of science. 
Linguistics. 

anthropological-archtieologicaL computational. psycho- 
liiiguiStics: sociolinguistics 

Po/itR;al science: 

area or regional studies, comparative government: history of 
politiual ide<is. in^ rnational rel<itions and Uiw, national 
political and legal systems; political theory; public 
administration. 

Socio/o^»y 

Lumpar<itivu <inil hibtorii,<iI. Lumplex urg<ini^atiuno. culture 
<iml huLial striuJiiri;. dumugr<iphv. gruup tnturai.tiuns. suli<i1 
prublums and suLial welfare, sut lologiLal theory 

Social sciences, nec' 

research in law and education not elsewhere classified: 
socioeconomic geography. 

h. Other sciences not elsewhere classified includes 
multidibLiplin<irv ana int(;rdibLiphn<irv pruieuts th<it L<innut 
be classified within one of the <ibove broad fields of science 



(8) (.KOGRAPHIL 
OBLIGATIONS 



DlSfRIBLiTION OF 1973 R&D 



a Eleven agencies participated in the survey on tho 
geographic di.stribution of obligations for research and 
development and R&O plant. These 11 respondents 
accounted for 98 percent of total Federal R&D and R&D plant 
obligations in 1973 The respondents were the Departments 
of Agriculture, Commerce. Defense, the Interior. Transporta- 
tion, and Health. Kducation. and Welfare: the Atomic Energy 
Commission, the Environmental Protection Agency: the 
National Aeronautics and Space Administration: the 
National Science Foundation; and the Office of Economic 
Opportunity 

b. I)at<i fur lii/J wen; rf.Miui.'sti.Ml tn U.'rms i)f the principal 
loc<itiun (St<ite or outlaying <irea) where the work was 
performed by the primo i.ontr<u.tor. gr<intee. or intr<imur<il 
org<ini^<ition Whero this inform<ition w<ib not <ivailahie in 
their records, the respondents were asked to assign the 



obligations to the State, outlying area, etc where the prime 
contractor, grantee, or intramural organization was located. 

c Obligations were reported for research and develop- 
ment as a combined amount. 

d Specifically omitted from the survey were R&D 
obligations to foreign performers and obligations for R&D 
plant used in support of foreign performers. 

e. In addition to obtaining data on a prime contractor or 
grantee basis, the survey requested information on the geo- 
graphic distribution of 1973 first-tier subcontracting under 
each new and continuing prime contract or grant for which 
S20 million or more was obligated in 1973. 



Part 11. Scientific and Technical Information 



Scientific and technical information consists of knowledge 
or data resulting from the conduct of research and 
development, or knowledge or data required for organizing. 
<iiiministering. or performing research and development. It 
encompasses any information in recorded or other 
communicable form which presents the status, progress, or 
results of research and development in science or 
technology 

Exclusions: 

(aj training costs for personnel engaged in scientific and 
technical information activities. 

(b) raw scientific and technical data that have not been 
processed for use by scientific personnel engaged in research 
and development (covered in part I of this survey). 

(c) statistical and general-purpose data that are collected 
and organized for other than specific use in research and 
development; 

(d) information that has been prepared primarily to inform 
or instruct the general public or others below the graduate or 
professional level of scientific activity. 

S(ientifi(^ and technical information activities include all 
management, administrative. H&I). and operational efforts 
directed to tho planning, support, control, and improvement 
of the functions or tasks that deal with the ac(iuisition, 
proujssing. luiiulling. ^nd communu.ation of scientific and 
hnu til luformiition rh(.\se mav uu lude the «i( (iuisition. 
nuiinltinaiu e. ur rental of spVA lal equipment pnmarilv for use 
in ( uiinciJtoii with m Kintifu ciiui to^ huu <il iiiformrition 

,K tlVltlPS 
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obligations to tho State, outlying area. etc. where the pnme 
contractor, graiituo. or intramural organization was located. 

c Obligations were reported for research and develop- 
ment as a combined amount. 

d Spetificallv omitted from the surve> were R&D 
obligations to foreign performers and obligations for R&D 
plant used in support of foreign performers 

e In addition to obtaining data on a prime contractor or 
grantee basis, the survey requested information on the geo- 
graphic distribution of 1973 first-tier subcontracting under 
each new and continuing prime contract or grant for which 
S20 million or more was obligated in 1973. 



Part IL Scientific and Technical Information 

Snuutific and technical information consists of knowledge 
ur diita resulting from the conduct of research and 
dn,t Iijpmtjiit. ur knowledge ur ddta reijutrod fur urganizing. 
atlmnuott;rin>i, ur perfurming researLh and devolupmont It 
uncumpabses any information in recorded or other 
lummunitablo furm whi^h presents the status, progress, or 
results uf researLh and development »n science or 
technology 

Exclusions 

(ti) training costs for personnel engaged in scientific and 
tochnuai information activities. 

(b) raw snentifir and technical data that have not been 
proressod for use by scientific personnel engaged in research 
nnd development (covered in part I of this survey). 

(c) statistical and general-purpose data that are collected 
iuul organised for other than specific use in research and 
development. 

(d) information that has been prepared primarily to inform 
or instruct the general public or others below the graduate or 
professional level of scientific activity 

Scientific and ('.rhnical inforrniitioii activities include all 
nianagument. fidnunistrativo. R&l). and operational efforts 
ilirct Iwl to the pi. inning, support, {(uitrol. and improvement 
nf thf) funr tioiis nr tasks that de«il with the acijuisition. 
pnx essH^g li. nulling, iind t finimunu atum of hcientific diid 
tfM hnu al information These may inrlude the at rjinsltion. 
maintnnanr r or runt.il t)f ^puf lal equipment pnmarilv fur use 
in ( (inno( tion with snnntifu and tochnuai inform. ition 
activities 



Categories of Scientific and Technical Informa- 
tion Activity 

(1) PUBLICATION AND DISTRIBUTION 

(a) Publication and distribution. This subcategory includes 
two activities. 

Pubiicotion includes all document production tasks 
performed after the author's manuscript or similar initial 
recc Jing of the information has been finished and leading to 
but not including initial issuance or distribution of the 
finished document. Examples of publication activities: 
evaluation of a manuscript or patent: professional writing; 
technical or copy editing and revising not performed by the 
author, abstractor, or bibliographer: technical drawing and 
artwork: preparation of final copy for printing or other 
reproduction, also composing, typesetting, proofreading, 
display, illustrating, photographing, layout, makeup, 
printing, mimeographing, and photodupiication. 

These publication activities may be concerned with any of 
the fulluv\ing data cumpilatiuns. proceedings of conferences 
ar*d sympusia. specificatiuns and manuals used in the R&D 
process, technical reports, lournai articles, monographs, 
reuows. dissertations, summaries, abstracts, bibliogra- 
phies, indexes, special reports, patents, reference books, 
and treatises 

Distribution includes funcaon^ related to the initial 
transmission or dissemination of newly documented scientific 
and technical information from source to user, for example, 
mailing, shipping, and maintenance of controls. 

Excluded from category ! are professional efforts involved 
in the compilation and preparation of reference documents or 
biohographies. These activities are included under category 
2. below Also excluded are audiovisual aids, such as taped 
talks, slide presentations, and motion picture films. These 
are included under category 3. below, 

b. Support rf publications includes all page charges paid 
out of Federal funds to primary journals; special subscription 
arrangements to maintain primary journals; and grants or 
contracts for publication and distribution of journals, 
conference proceedings, monographs, or textbooks. 

(2) OOCUMKNTATION. RKFKRHNCE AND INFORMATION 
SHHVICHS 

a, Library and reference services includes the acquisition, 
(.ollection. exchange. loan, and storage of scientific and 
te(,hnicai documentary materials. These may be books. 
p(jriodicals. manuals, reports, and drawings, and such 
refer^jiK.e hoan.es as abstract journals, indexes, and subject 
heading and title lists. This subcategory includes such 
activities as the organizing and processing of scientific and 
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technical doLumeiitary mcituruils. Suth work may (onsist of 
indexing, coding, filing. sub)ect Lldssifying. abstracting, 
announcing, listing, preparing bibliographies, reviewing, 
screening, documenting, and cataloging. 

This category includes rental or acquisition and 
ma ntenanre of computers and other equipment and costs of 
their operation It includes special retrieval services 
provided in response to user needs (reprography. SDI. 
demand bibhographies. etc), sale and loan of documentary 
materials, dissemination of documents via mail and personal 
visits, and liaison activities with users and other information 
services. 

DuLumentdtion tenters, ddpusitones. clearinghouses, and 
libraries are included under this subcategory (a) 

b Specialized Information center services (including 
technical information analysis center services) cover the 
collection, review, summarization, and evaluation of 
.scic'iitifu, and technu,.tl infurmatiun and data in well-defmed. 
specicihised fieldi> They include advisory ani other user 
services. SpeciahiStJ information centers may be either 
discipline- ur mKs.sturi-uriented. The services of these centers 
are dlstlllgul^hed frum thuse of documentation centers, 
tleannghuuses. and libraries, whose functions are primarily 
concerned with the handling of documents rather than with 
the technical infurmatK'n contained in the documents 

r Translations include all costs involved in the translation 
of documents and other materials from one language to 
another in support of R&D activities: also the purchase of 
foreign journals and other materials to be translated. 

(3) SYMPOSIA AND AUDIOVISUAL MEDIA 

a Symposia and technical meetings include all efforts 
directed to planning, scheduling, announcing, supporting, 
sponsoring, conducting, and attending symposia, confer- 
ences, and meetings primarily concerned with disseminating 
scientific and technical information The travel and 
subsistence of participants in such symposia, conferences, 
and meetings are covered in these costs 

b. Audiovisual media and other forms of nonprinted 
communication refer tu the costs of producing technical and 
dodimontary motion picture films, slides, and photograplis 
tor R&D purposes, as well as audio and visual aids, such as 
taped talks, television film or visual magnetic tape. This 
category also includes exhibits but excludes media primarily 
intended for training or pubhc information purposes. 

(4) RKSKARCM AND DKVKLOPMKNT IN INFORMATION 
SCIKNCKS. DOCUMKNTATION AND INFORMATION 
SYSTEMS. TECHNIQUES AND DEVICES 

riiis category includes the conduct and support of 
-"^earrh and development of new and nonconventional 



methods, techniques, systems, and machines for improving 
i>cientific and technical information functions under each of 
the other three categories Such support would include 
meetings related specifically to such R&D work 

It also includes the conduct and support of studies and 
surveys to identify broad and specific aspects of scientific 
information problems. Examples of activities included under 
this category aro development and testing of machines, 
devices, and techniques for storage and retrieval of 
information and data, linguistics research focused on 
information processing, language and machine translation; 
information theory; automata theory; artificial intelligence; 
logic and switching theory: operations or systems research 
on scientific and technical information systems and 
processes, documentation or document storage and retrieval, 
library science: network dcssgn: studies of subject 
classification and indexing schemes: and studies of scientific 
and technical information communication systems 

Also included under this category are applicable R&D costs 
for improving, moderm/ing. and renovating current scientific 
and technical 'nformation. data, and communication 
system**. Research and development conducted at documen- 
tation centers, libraries, and specialized information centers 
are included but not the costs associated with establishing 
new centers or systems once past the development state As 
hOoii as a new system moves out of the experimental phase 
and into the operational phase, its rosts are included under 
the appropriate category and subcategory above (I. 2. or 3) 
and no longer under category 4. 



CHANGES IN REPORTING 

Responses from the agencies in this survey, as in the 
previous ones, reflect updating of estimates for the latest 2 
years of the previous report. Such updating is normal in the 
budgetary cycle In addition, from time to time responses 
have reflected reappraisals and revisions in classification 
ol various phases of agencies* R&D programs. When this has 
orturretl. the National Science Foundation has revised 
prior-year data to maintain consistency and comparabihty 
with the most r^'cent reporting. Since no statistical inquiry is 
free of problem^ of concepts and definitions for the 
respondents, revisions to improve the reporting are 
emouraged by NSF No significant revisions in reporting, 
however, were made for the agencies in this present survey 



LIMITATIONS OF THE DATA 

Funds for research, development, and other scientific 
activities aro reported on a three-year basis comparable with 
the 1975 budget, upon which the data are based The 
respondents have reconciled the data reported here with 
amounts for scientific activities shown in The Budget of the 
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inothuds. tu( hnu^ues, systems, and machines for improving 
si ieatifu aud ttn \\nu al information functions under each of 
the other thruu ititoguriuh Suuh support would include 
meetings related specifu^ally to such R&D work. 

It also includes the conduct and support of studies and 
surveys to identify broad and specific aspects of scientific 
information problems Examples of activities included under 
this category are development and testing of machines, 
devices, and techniques for storage and retrieval of 
mfnrmation and data, linguistics research focused on 
information processing, language and machine translation, 
information theory, automata theory, artificial intelligence, 
logic and switching theory, operations or systems research 
on scientific and technical information systems and 
processes: documentation or document storage and retrieval, 
library science: network design: studies of subject 
{ Icissific iitlun and indexing s^he. os. and studies of scientific 
tind technical information com. acation systems. 

Also included under this cat* gory are applicable R&D costs 
for improving, modernizing, and renovating current scientific 
and tochnifal information, data, and communication 
svstems Rcsuarch and development conducted at documen- 
tation fopturs. libraries, and specialized information centers 
are iiirhided but not the costs associated with establishing 
nevNT renters or systems once past the development state As 
soon as a new system moves out of the experimnntal phase 
and into the operational phase, its costs are included under 
thfi appropriari? category and subcategory above (1. 2. or 3) 
and no longer under category 4. 

CHANGES IN REPORTING 

Responses from the agonrios in this survey, as in the 
pruvious ones, ruflfjct updating of estimates for the latest 2 
vc?arsof the previous ruport Such updating is normal in the 
budgetarv cycle In addition, from time to time responses 
hiivo reflof ted reappraisals and revisions in classification 
of v.inijus phjsns uf agent les* R&D programs When this has 
miurrud. the Niitional Science Foundation has revised 
prior yoiir datii to maintain consistency and comparability 
v\ith tho most rei uiit reporting Siiiue no st^'tistical ini|Uiry is 
frcp of probloms of concepts and definitions for the 
ruspunilonts. revisions to improve the reporting are 
nur.iged h\ NSF No signifiuaiit revisions in reporting, 
however, were mtide for the tigenr ies in this prnsent survey. 

LIMITATIONS OF THE DATA 

Fimds f(*r rRsoarili. devRlopmcnt. and other scientific 
a( tuiluis art^ rupiirlod um a thrtio-year basis comparable with 
the 1975 budget, upon whuh the data are based The 
ruspondunls have rei om lioil the data reported here willi 
amouulT fur m aiotifii ailiiiltos .,huwn in The Budget of the 



United States Government. Fiscal Veur 1975. The amounts 
reported for eticli year indicate the obligations or 
expenditures incurred in that year, regardless of when the 
funds were authorised or received by an agency and 
regardless of whether the funds were identified in the 
agency s budget specifically for research, developm'ent. R&D 
plant, or scientific and technical information activities. 

Data submitted by the Federal agencies for 1973 are 
considered to be actual since they represent essentially 
completed transactions Amounts reported for 1974 and 1975 
are estimates in that they are sub|ect to further 
appropriation, apportionment, or allocation decisions. The 
actual effects of those and other later actions on 1974 and 
1975 expenditures and obligations will be reflected in next 
yRar's report. 

It IS important to bear in mind that subjective 
determinations are often necessary in classifying the data. 
Because of the scope of R&D programs and their 
multidisciplinary nature, it is difficult to establish consistent 
criteria for allocating efforts among the character-of-work 
categories and the various fields of science. Also, funds for 
R&D activities may not be specifically identified in an 
agency's budget. However, to meet tiurvey requirements, the 
participating agencies over the years have developed 
increasingly consistent bases for classifying R&D data. Any 
data revisions resulting from changes in an agency's 
reporting practices have been incorporated into the 
historical data to improve the comparability and consistency 
of the statistical .series. 

In some cases it has not been possible to report the full cost 
of research and development. For example, the headquarters 
costs of planning and administering R&D programs of DOD 
and AEC are not included in these reports because these 
agencies have indicated that it is administratively 
impracticable to identify the amounts. 

R&D plant data reported here are to some extent 
understated because of the difficulty encountered by some 
agencies in identifying and reporting this information, 
particularly in the case of DOD and NASA. Whde DOD 
reports obligationa for R&D plant funded by its construction 
appropriation. DOD is able to identify only a small portion of 
the amount of R&D plant support included in R&D contracts 
that were funded from its RDT&E appropriation. NASA faces 
similar problems in reporting R&D plant data. 

In the area of scientific and technical information, 
extramural obligations are limitRd to funds allocated for 
grants and contracts that are primarily for the support of 
scientific and technical information activities. As in prior 
volumes cf this seriRS. exlramural funds for information 
activitiRs formed as supplemental, supporting service 
under grants or contracts primarily for research and 
ilevelupmunt have been excluded because it is not feasible for 
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the n3spuiiil«n» tu lUjltirmmtJ vsh.it |jurtii>ii uf <in R&D grdiit or 
cuntr«u t <u»a«illy suppurt.s inform. itiun di tiiities Some R&D 
projobts roioivo support from su\ur<il <igoncios throu^^h n 
number of grants cind or contracts, and in suih uistantes. 
related information activities pertaining to the uveraii R&D 
pro)eit mav not be identifiable uniier a specifii ^rant or 
( ontract 



REl.ATfON TO OTHER RKPORTS 

11) FKOKRAL SUPPORT TO UNIVHRSITIKS AND COLLKGES 

I he N<itu>nal Si lem »• Foundation prep«ires reports 
I uvenng Federal ,support uf individual colleges and 
univursitie.s Fhe^se reports are ba^ed on data provided by the 
Federal ageaeies in rebponse to the reporting system 
est«iblished bv the Comm.. ee on At.idemiL Science and 
hngiueenng ((,ASh) uf the Keder<il Council for Science <ind 
I ei hnology ( These reports are referred to in this publication 
as the CASK reports ) 

Both the (,ASh and Federal Fiinds reporti, provide data on 
Federal obligations for rese<iruh .ind development and R&D 
plant to universities and colleges and to university 
administered F'ederally Funded Research and Development 
Centers (I FRDC's) The CASK report, however, is based on 
oblig«itioi.b of Ftideral ageni les to each individual academic 
in.stitutioti. while the Fedeial Funds report is iA)ncerned with 
obligations to unlversltle^ and colleges as a performer group. 
Further, the CASK study is based on reports of only 14 
agencies (the Department of Agriculture; Commerce; 
Defense. Health. Eduiation. ,md Welfare, Housing and 
Urban Dev elupment. the Interior. Ltibor. ,wk1 Transportation, 
the Atomic Energy Commission, the Environmental Protection 
Agency, the National Aeronautics and Space Adnunist. ation; 
the National Science Foundation: the Agency for Internatior- 
al Development, and the Office of Kconomic Opportiinitv j 
while Federal Funds is composed of obligations of a.l 
agencies (The 14 respondents for CASK accouLf for r. *ro 
than 99 perront of the Federal K&D total to universities and 
I oihjgiis tiiid virtually all obligatjons to university- 
administered FFRDC s I In addition, the CASE report includes 
fiirnls for other activities, such as science education and 
nons( lente support. 

Tho different rtj[>orting procedures have luJ to different 
amounts being reported by CASE and hcdcrol Funds as 
follows 

a The oblig^itions for researi^h «irid development to 
ui ivorsities and i olleges reported for Foder»il Funds in 1973 
amounted to $1,916 million, ur $45 million more thari the 
aniouul reported for CASE Part of this diffiTCiice can be 
»ittributed to v.inations in the <imuunth reported by HEVV's 
lal !nc»titutes of Health The frderu] Funds R&D total 
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for the N«itiontil Institutes of Flealth included funds for 
General Research Support grants, whereas in y..ASh tliey 
were phucd under the ctitegory of general support for 
St leiue." vvhich is defined tu cover such grants. A difference 
in leported tot<ils for NSF programs was another factor 
tontriboting to the overall higher Federa] Funds total. For 
Fo(ieiu] Funds NSF reported that portion of science 
development program fends which supported R&D activities, 
while for CASE all such funds were reported uiuler the 
"general support for science" category. 

b The R&D obligation total to university-administered 
FFRDCs reported for FederaJ F'unds was $725 billion in 1973. 
or $184 million less than reported for CASE. The $122 million 
subi ontracted by NASA's let Propulsion Laboratory 
aiiuuuted for tvvo-tnirds of this difference Fur Federal 
Funds this amount is included in ultimate-performer 
categories (mainly industry), while for CASE the subcon- 
tracted »imount was included in the R&D obligations to 
FFRD'Ts administered by universities. 

c The total R&D plant obligations to universities and 
t olleges reported for both Federal Funds and CASE were $43 
million in 1973. 

d. The total R&D pL.at obligations to FFRDCs adminis- 
tered by universities ai olleges reported for Federal Funds 
was $162 million in VJ~ or $67 million more than reported 
for CASE Most of tins d. rence aro.se from AFC reporting 
"cost.*." for CASE and " obligations" for FederaJ Funds 

The following factors should also be considered in 
comparing the data appetiring in the two reports 

For Federal Founds each agency includes in its own 
obligations the amounts transferred to other agencies for 
furtherance of its work, and the receiving agencies do not 
report funds transferred to them. On the other hand, in the 
C:ASK survey, the daUx are reported by thr; agency that made 
the final distribution ot the funds to a given institution Thus, 
for the CASE survey, agencies included funds received from 
other agencies, and excluded funds transferred to other 
agencies, the reverse of the Federal Funds process. While 
such transfers should balance each other out with no 
resulting changes in total R&D obligations, these varying 
ropurting practices do add to the possibility of differences 
between the two reports. 

The CASE reports, in moyt inptances. are prepared by 
d'ffeient operational units within each agency than those 
tind prepare the FedeiaJ Funds responses Furthermore, tho 
(,ASK data are lollected several months earlier than the 
Ivdvtal Funds statistus Although, in theory, these 
4 oitdidons in thenusolves should not lead to repoiMng 
differeru es. in practice differences do <irise. 
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fur thtj N.itiiuial Institutes of Health nit ludcd funds for 
General Research Support grants, whereas in CASE they 
were placed under the category of "general support for 
suienie. " which is defined to cover such grants. A difference 
in reported totals for NSF programs was another factor 
I unlitbiiting to the ov.^rall higher federal Funds total For 
baiural hinds NSF reported that portion of science 
development program funds whu h supported R&D activities, 
while for LASK all su( h fumis were reported under the 
general support for science" category 

h Ihi R&D obligation tot<il to oniversit>-administered 
1 FKDC h reported for Fmiurui hinds was $725 billion in 197.^, 
ur S184 million less than rtjpurted for LASK The $122 milliun 
subt uiitr.ii ted bv NASA s let Propulsion Laboratory 
ill I ijuntcd far two-tliirds of this difference. For f-eiiurol 
fonils thi>» amount is iniJuded in ultimate-performer 
( atej»ones (mainlv uuiustry), while for CASK the subcon- 
tracted amount was included in the R&D obligations to 
FFRI)(/s administer(»d by universities 



(2) SPECIAL ANALYSES. BUDGEI OF THE UNITED STATES 

In a section of Special Analyses. Budgoi of iho (Mited 
Statos Governn^ent. the Office of Management and Dudgot 
(0MB) publishes estimates of obligations and expenditures 
for research, development, and R&D plant However, the 
data in "Special Analysis 0 (Revised), Federal Research and 
Development Programs" in the 1975 budget do not provide as 
much detail on character of work or performers as Foderal 
funds and no information on fields of science or geographic 
distribution. 

However. "Special An,il>sis 0 (Revised)" and Federal 
fi'iids uitilue the same definition for research and 
develupment ,ind foi R&D plant The estimates fur research 
and development published in the two reports are 
I onijjarable. even though minor differeni^es do exist. The 
differem es betv\een the two reports are <is follows. 

Total H6rD obiigotions 
[Billions of dollors] 
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< The total R&D plant obligations to universities and 
( ulloiics repurt(3d for both Fudvrol hiinds and CASE were $43 
nnllion in 197J 

d The total R&D plant obligations to FFRDC*s adminis- 
tered b\ universitie.s and I olleges rt«ported for haderal humib 
was S162 million in 1973. or $07 million more than reported 
for CASK Most of this differiMU e arose from AHC reporting 
Mj^ts fur (.ASK and obligations' for f-ede/ol hinds 

rtu> following factors should also be considered m 
k timpanng the data appearing in the two reports 

F(ir tvdvnil funds oath agency includes in its own 
obligations the amounts transferred to other ageni les fur 
furthf'ranfo uf its work iind the receding agencies do nut 
report funds transferred to them. On the other hand, in the 
( ASHsurvev. the data am reported by the agency that made 
tin) final distribution of the funds to a given institution. Thus, 
for theC^ASh survey, agencies included funds received from 
other agencies, and excluded funds transferred to other 
.i>^en( M's. 'he reverse of the hcdenil Funds process While 
sof h transftirs should balance each other out with no 
rrsiilting t li.uig(3s in total R&D obligations, these varying 
rtipiirling pra( tit us do add to the possibility uf differences 
between the two reports 

rii<? CASK reports, m most instances, are prepared by 
tliffrrent uperiitioniil units within eat,h agency than those 
that (jrepare the fcdc-rcJl Funds responses Furthermore, the 
( ASE data iire collocJed several munths earlier than the 
hvdvrol Fundb statistics Although, in theory, these 
( onfl'tions in themselves should not lead to reporting 
differenc es m pr«ic tice differenc es do arise 
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FYW73 f-y W74 FY 1975 

F ederal Funds $16.8 $17 7 $19.6 

Special Analysis 0 (Revised) . 16.8 17,9 19.6 



(J) AN ANAi^YSIS OF :^nhi<AL R&O FUNDING BY 
FUNCTION. FY 1969-75 

NSF has published a report under the <ibovo title, providing 
an analysis of Federal R&D obligations by functional 
c alegories The annual Federal Funds series, by contrast, 
reports on Federal R&D obligations by agencies but not by 
functional categories. The R&D obligations data for 1969-75 
in the function report were based on information submitted 
h\ *ho agencies fur the Federal hinds series. Thus, the 
uverall R&D ubligatiuns are the same fur the same years 
covered m both reports. 



(4) OTMKH REPORTS 

a. Individual agencies may chsssify their R&D programs 
fur purposes other than those for which the Federal Funds 
survey is conducted. Definitions and guidelines that are 
suit<ible to those uthor purposes may rosuU in information 
that IS not comparable with the data transmitted to the 
Foundation for Federal Funds. 

b. The Budget of the Hnited States Government. Fiscal 
Your li)75 IS the source of data on outlays fu** specific items, 
but the NSF definition of relatively uncontrollable" outlays 
differs from that of 0MB in that 0MB designates outlays from 
prior-year cuntracts and obligations as relatively uncontrol- 
lable whereas NSF considers this category of outlays to be 



mitiallv rontroUablo ami thoroforci (iiff(;ront in coiu opt from 
opon-ondod programs hU' sonai socurily. votorans compon- 
sation and pensions, and interest on the national debt See 
the 1975 Budi»et, p 318 



Data on R&D funds m this report for years prior to 1952 
were compiled by the Bureau of tho Budget (which later 
became the Office of Management and Budget) Siibse(iuent 
data were based on NSF surveys These data have been 
pubhshed m previous issues of this series, but certain 
adjustments have been made to reflect comparability with 
tlie latest reporting concepts evolved by the agenc les 

Supplementing the statistical data collected through the 
Foundation's survey of Federal agencies, a variety of sources 
w<ire uKod for the text of this report, including the narrative 
statements submitted by the agencies, published records of 
ttjstimony presented by the agencies to committees of the 
Senate and the House, the 1975 Hu(fget Appencfix. and 
personal contacts with agency respondents 



SOURCES 
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APPENDIX B 

Federally Funded Research 
and Developir. mt Centers, 
Fiscal Years 1973-75 

Department of Defense 

OFFICE OF TUK SKCRK TARY OF DEFENSE 
Administered by other nonprofit institutions: 
Institute for Defense Analyses (IDA) 

DEPARTMENT OF THE ARMY 

Adn;*o*atered by other nonprofit institutions; 

Research Analysis Corporation (RAC)^ 

DEPARTMENT OF THE NAVY 

Administered by universities and colleges: 

Applied Physics Laboratory (Johns 

Hopkins University) 
Applied Physics Laboratory (University of 

Washington) 
Center for NiiWil Analyses (University of 

Rochester) 
Applied Research Laboratory 
(Pennsylvania State University)^ 




DEPARTMENT OF THE AIR FORCE 

Administered by universities and colleges: 

Lincoln Laboratory (Massachusetts 
Institute of Technology) 

Administered by other nonprofit institutions: 

Aerospace Corporation 
Anaiylii, Sorvices. inc. (ANSER) 
MITRE Corporation 
RAND Corporation 

Atomic Energy Commission 

Administered by industrial firms: 

Bettis Atomic Power Laboratory (Westing- 
house Electric Corp.) 

Hanford Engineering Development Labora- 
tory (Wesiinghouse - Hanford Corp.) 

Knolls Atomic Power Laboratory (General 
Electric Company) 

Liquid Metal Engineering Center (Rockwell 
International Corporation) 

Mound Laboratory (Monsanto Research 
Corp.) 

National Reactor Testing Station 

(Aerojet Nuclear Corp.) 
Oak Ridge National Laboratory (Union 

Carbide Corp.) 
Sandia Laboratory (Western Electric Co.. 

Inc. - Sandia Corp.) 
Savannah River Laboratory (E.I. du Pont de 

Nemours & Co.. IncJ 

Administered by universities and colleges: 

Ames Laboratory (Iowa State University of 

Science and Technology) 
Argonne National Laboratory (University of 

Chicago and Argonne Universities Assn.) 
Brookhcwen National Laboratory 

(Associated Universities. Inc.) 
Cambridge Electron Accelerator (Harvard 

University) 
E.O. Lawrence Berkeley Laboratory 

(University of California) 
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DKPARTMI-N I' OF TIIK AIR FORCE 

Administered by universities and colleges: 

Lincoln Laboratory (Massacbusotts 
Institute of Tecbnology) 

Administered by other nonprofit institutions: 

Anrospacc Corporation 
Analytic Sorvices. Inc. (ANSHR) 
MITRE Corporation 
RAND Corporation 

Atomic Energy Commission 

Administered by industrial firms: 

Bottis Atomic Power Laboratory (Westing- 
houso Electric Corp.) 

H«infurti Engineering Development Labora- 
tory (Wcstinghouse - Ilanford Corp.) 

Knolls Atomic Power Laboratory (Ceneral 
Electric Company) 

Liquid Metal Engineering Center (Rockwell 
International Corporation) 

Mound Lciboratory (Monsanto Research 
Corp.) 

National Reactor Testing Station 

(Aerojet Nuclear Corp.) 
Oak Ridgo National Laboratory (Union 

Carbide Corp.) 
Sandia Laboratory (Western Electric Co.. 

Inc. - Sandia Corp.) 
Savannah River Laboratory (E.I. du Pont de 

Nomours & Co.. Inc.) 

Administered by universities and colleges: 

Ames Laboratory (Iowa State University of 

Science and Technology) 
Argonnc National Laboratorv (University of 

Chicago and Argonno Universities Assn.) 
Brookbaven National Laboratory 

(Associated Lniversitios. Inc.) 
Cambridge Electron Accelerator (Harvard 

University) 
E.O. Lawrence Borkeley Laboratory 

(University of Ccdifornia) 
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E.O. Lawrence Livormore Laboratory 

(University of California) 
Los Alamos Scientific Laboratory (University 

of California) 
National Accelerator Laboratory 

(Universities Research Association. IncJ 
Oak Ridge Associated Universities 
Plasma Physics Laboratory (Princeton 

University) 
Stanford Linear Accelerator Center 

(Stanford University) 

Administered by other nonprofit institutions: 

Atomic Bomb Casualty Commission (National 

Academy of Sciences) 
Pacific Northwest Laboratory (Battelle 

Memorial Institute) 

National Aeronautics and Space 
Administration 

Administered by universities and colleg'^s: 
lot Propulsion Laboratory 

(California Institute of Technology) 
Space Radiation Effects Laboratory 
(College of William and Mary) 

National Science Foundation 

Administered by universities and coUegPS: 

Corro Tololo Inter-American Observatory 
(A.ssociation of Universities for 
Research in Astronomy. Inc.) 

Kitt Peak National Observatory 
(A.ssociation of Universities for 
Research in Astronomy. Inc.) 

National Astronomy and Ionosphere 
Center (Cornell University) 

National Center for Atmospheric Research 
(University Corporation for Atmospheric 
Research) 

National Radio Astronomy Observatory 
(.Associated Universities. Inc.) 



M*h.i'-«'(l out .iv an FFRDC iis of 1 Soptembor |<J72 OhIiKOtions should 
Im; r«'port<»tl for KV 19/ J onl\ 

'horni«»rh Onln.inu; Rcs^iinh Liborator\ (Pennsvlvanui S:,ito 



TOTAL RESEARCH - 
FIELD OF SCIENCE 



AGENCY, PERKORMER, AND 



APPENDIX C 

A Listing of 
Statistical Tables 
Part I 

Federal Funds for 
Research, Development, 
and R&D Plant 



(Only summary tables 1 , 2 & 3 
appear in this volume.) 



ERIC 



RESEARCH, DEVELOPMENT, AND R&D PLANT 

C 1 Overall summary, fiscal years 1973. 1974, and 1975 
C-2 By agency, fiscal years 1973. 1974. and '975 

RESEARCH AND DEVELOPMENT - AGENCY, 
CHARACTER OF WORK, AND PERFORMER 

C 3 By agency, fiscal years 1973. 1974. and 1974 
C-4 By agency and character of work, fiscal year 1973 
C'5 By agency and character of work, fiscal year 1974 
(estimated) 

C-6 By agency and character of work, fiscal yeai 1975 
(estimated) 

C 7 By agency and performer, fiscal year 1973 
C 8 By agency and performer, fiscal year 1974 
(estimated) 

C-9 By agency and performer fiscal year 1975 
(estimated) 



C 10 By agency and performer, fiscal year 1973 
C 11 By agency and performer, fiscal year 1974 
(estimated) 

C 12 By agency and performer, fiscal year 1975 
(estimated) 

C 13 By detailed field of science, fiscal years 1973. 1974. 
and 1975 

C 14 By agency and field of science, fiscal year 1973 
C 15 By agency and field of scence. fiscal year 1974 
(estimated) 

C 16 By agency and field of science, fiscal year 1975 
(estimated) 

C 17 Psychology and physical sciences, by agency and 
detailed field of sc lence. fiscal year 1973 

C i8 Psychology and physical sciences, by agency and 
detailed field ot science, fiscal year 1974 
(estimated) 

C-19 Psychology and physical sciences, by agency and 
detailed field of science, fiscal year 1975 
'estimated) 

C-20 Life and environmental sciences, by agency and 
detailed field of science, fiscal year 1973 

C 21 Life and environmental sciences, by agency and 
detailed field of science, fiscal year 1974 
(estimated) 

C 22 Life and environmental sciences, by agency and 
detailed field of science, fiscal year 1975 
(estimated) 

C-23 Engineering, by agencv and detailed f.ald of 

science, fiscal year 1973 
C 24 Engineering, by agency and detailed field of 

science, fiscal year 1974 (estimated) 
C 25 Engineering, by agency and detailea field of 

science, fiscal year 1975 (estimated) 
C 26 Social sciences, by agency and detailed field of 

science, fiscal year 1973 
C 27 Social sciences, by agency and detailed field of 

science, fiscal year 1974 (estimated) 
C'28 Social sciences, by agency and detailed field of 

science, fiscal year 1975 (estimated) 



BASIC RESEARCH 
FIELD OF SCIENCE 



^ AGENCY. PERFORMER. AND 



and performer, fiscal year 1975 



C-29 By agency and performer, fiscal year 1973 
C 30 By agency and performer, fiscal year 1974 

(estimated) 
C 31 By agency 

(estimated) 

C-32 By detailed field of science, fiscal years 1973. 1974. 
and 1975 

C-33 8y agency and field of science. iisa\\ year 1973 
C-34 By agency and field of science, fiscal year 1974 
(estimated) 

C-35 By agency and field of science, fiscal year 1975 
(estimated) 
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TOTAL RESEARCH 
FIELD OF SCIENCE 



- AGENCY. PERFORMER. AND 



C-lO. By agency and performer, fiscal year 1973 
C-11 By agency and performer, fiscal year 1974 
(estimated) 

C-12 By agency and performer, fiscal year 1975 
(estimated) 

C-13 By detailed field of science, fiscal years 1973. 1974. 
and 1975 

C-14 By agency and field of science, fiscal year 1973 
C-15 By agency and field of cierce, fiscal year 1974 
(estimated) 

C-16 By agency and field of >:ience. fiscal year 1975 
(estimated) 

C-17 Psychology and physical sciences, by agency and 
detailed field science, fiscal year 1973 

C-18 Psychology and physical sciences, by agency and 
detailed field science, fiscal year 1974 
(estimated) 

C'l9 Psychology and physical sciences, by agency and 
detailed field of science, fiscal year 1975 
(estimated) 

C-20 Life and environmental sciences, by agency and 
detailed field of science, fiscal year 1973 

C 21 Life and environmental sriences. by agency and 
detailed field of science, fiscal year 1974 
(estimated) 

C-22 Life and environmental sci'^nces. by agency and 
detailed field ot -cienco. fiscal year 1975 
(estimated) 

C-23 Engineering, by agency and detailed field of 

science, fiscal year 1973 
C-24 Engineenng. by agency and detailed field of 

science, fiscal year 1974 (estimated) 
C-25 Engineering, by agency and detailed field of 

science, fiscal year 1975 (estimated) 
C 26 Social sciences, by agency and detailed field of 

science, fiscal year 1973 
C-27 Social sciences, by agency and detailed field of 

science, fiscal year 1974 (estimated) 
C-28 Social sciences, by agency and detailed field of 

science, fiscal year 1975 (estimated) 



BASIC RESEARCH 
FIELD OF SCIENCE 



AGENCY, PERFORMER. AND 



fiscal 
fiscal 



year 
year 



1973 
1974 



C 29 By agency and performer, 
C 30 By agency and performer, 
(estimated) 

C-31 By agency and performer, fiscjl year 1975 
(estimated) 

C 32 By detailed field of science, fiscal years 1973. 1974. 
and 1975 

C 33 3y agency and field of science, fiscal year 1973 
C-34 By agency and field of science, fiscal year 1974 
(estimated) 

C 35 8y agency and field of science, fiscal year 1975 
(estimated) 



C-36 Psychology and physical sciences, by agency and 

detailed field of science, fiscal year 1973 .... 
C-37 Psychology and physical sciences, by agency and 

detailed field of science, fiscal year 1974 

(estimated) ... 
C-38 Psychology and physical sciences, by agency and 

detailed field of science, fiscal year 1975 

(estimated) ... 
C-39. Life and environmental sciences, by agency 

and detailed field of science, fiscal year 1973 
C-40. Life and environmental sciences, by agency and 

detailed field of science, fiscal year 1974 

(estimated) ... 
C-41 Life and environmental sciences, by agency 

and detailed field of science, fiscal year 1975 

(estimated) 

C-42. Engineering, by agency and detailed field of 

science, fiscal year 1973 . .... 
C«43 Engineering, by agency and detailed field of 

science, fiscal year 1974 (estimated) . 
C-44 Engineering, by agency and detailed field of 

science, fiscal year 1975 (estimated) 

C-45 Social sciences, by agency and detailed field of 

science, fiscal year 1973 . 
C-46. Social saences. by agency and detailed field of 

science, fiscal year 1974 (estimated) 
C-47 Social saences. by agency and detailed field of 

science, fiscal year 1975 (estimated) 



APPLIED RESEARCH - AGENCY. PERFORMER. AND 
FIELD OF SCIENCE 

C-48 By agency and performer, fiscal year 1973 
C'49. By agency and performer, fiscal year 1974 

(estimated) . . .... 

C-60 By agency and performer, fiscal year 1975 

(estimated) 

C-51 . By detailed field of science, fiscal years 1973, 1974, 
and 1975 

C-52. By agency and field of science, fiscal year 1973 
C-53. By agency and field of science, fiscal year 1974 
(estimated) 

C-54 By agency and field of science, fiscal year 1975 
(estimat&d) 

C-55 Psychology and physical sciences, by agency 
and detailed field of science, fiscal year 19^3 

C-56 Psychology and physical sciences, by agency 
and detailed field of science, fiscal year 1974 
(estimated) 

C57 Psychology and physical sciences, by agency 
and detailed field of science, fiscal year 1975 
(estimatca) 

C'58 Life and environmental sciences, by agency 
and detailed field of science, fiscal year 1973 

C-59 Life and environmental sciences, by agency 
and detailed field of scienre. fiscal year 1974 
(estimated) 
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C-60 Lfe and environmental sciences, by agency 
and detailed field of science, fiscal year 1975 
(estimated) 

C-61 Engineering, by agency and detailed field of 

science, fiscal year 1973 
C-62. Engineering, by agency and detailed field of 

science, fiscal year 1974 (estimated) 
C-63 Engmeeripg. by agppcy and detailed field of 

science, fiscal year 1975 (estimated) 
C-64 Social sciences, by agency and detailed field of 

science, fiscal year 1973 
C 65 Social sciences, by agency and detailed field of 

scic-fCe. fiscal year 1974 (estimaied) 
C 66 Social sciences, by agency and detailed field cf 

science, fiscal year 1975 (estimated ) 



DEVELOPMENT - AGENCY AND PERFORMER 



C67 


By agency 


and 


performer. 


fiscal 


year 


1973 


C68 


By agency 
(estimated) 


and 


performer. 


fiscal 


year 


1974 


C69 


By agency 
(estimated) 


and 


performer. 


fiscal 


year 


1975 



R£tD PLANT 



C 70 
C 71 

C 72 

C 73 



By agency, fiscal years 1973. 1974. and 1975 
By agency and performer of the R&D the plant 
supports, fiscal year 1973 

By agency and performer of the R&D the plant 
supports, fiscal year 1974 (estimated^ 
By agency and performer of the R&D the plant 
Supports, fiscal year 1975 (estimated) 



TOTAL RESEARCH PERFORMED AT UNIVERSITIES 
AND COLLEGES - AGENCY AND FIELD OF SCIENCE 



C 83 Life and environmental sciences, by agency 
and detailed field of science, fiscal year 1975 
(estimated) . 

C-84 Engineering, by agency and detailed field of 

science, fiscal year 1973 
C-85 Engineering, by agency and detailed field of 

science, fiscal year 1974 (estimated) 
C-86 Engineering, by agency and detailed field of 

science, fiscal year 1975 (estimated) 
C-87 Social sciences, by agency and detailed field of 

science, fiscal year 1973 
0-88. Social sciences, by agency and detailed field of 

science, fiscal year 1974 (estimated) 
C-89 Social sciences, by agency and detailed field of 

science, fiscal year 1975 (estimated) 

FOREIGN PERFORMERS - RESEARCH 
AND DEVELOPMENT 

C 90 By region, country, and agency, fiscal year 1973 
C-91 By region, country, and agency, fiscal year 1974 
(estimated) 

FOREIGN PERFORMERS - BASIC RESEARCH 

c-92 By region, country, and agency, fiscal year 1973 
C 93 By region, country, and agency, fiscal year 1974 
(estimated) 

SPECIAL FOREIGN CURRENCY PROGRAM 

C 94 For research and development, by agency, fiscal 

years 1973, 1974, and 1975 
C 95- For basiC research, by agency, fsscal years 1973. 

1974. and 1975 
C'96 For applied research, by agency, fiscal years 1973, 

1974. and 1975 
C 97 For development, by agency, fiscal years 1973, 

1974, and 1975 



C-74 

C /5 
C76 

C-77 

C 78 

C79 

CSO 

C81 
C82 




By detailed field of science, 'iscsl years 1973. !974. 
and ;975 

Sy dqency a.^d field of science, fiscal year 1973 
By agency and field of science, fiscal year 1974 
(estimated) 

By agency and field of science, fiscal year 1975 
(estimated) 

Psych oloov 3nd phv<ic.-l <;cier:ces, by agency a. id 
detailed field of science, fiscal year 1973 
Psychology and physical sciences, by agency 
and detailed field of science, fiscal year 1974 
(estimated) 

Psychology and physical sciences, by agency 
and detailed field of science, fiscal year 1975 
(estimated) 

life and environmental sciences, by agency and 
detailed field of science, fiscal year 1973 
life and environmental sciences, by agency 
and detailed field of science, fiscal year 1974 
(estimated) 



GEOGRAPHIC DISTRIBUTION - 
DEVELOPMENT AND R&D PLANT 



RESEARCH AND 



C 98 Research, development, and R&D plant, by 
geographic division and State, fiscal year 1973 
C 99 Research and development, by State and perform- 
er, fiscal year 1973 

C 99A Percent distribution to each performer, by State, 
fiscal year 1973 

C 99B Percent distribution to each State, by performer, 
fiscal year 1973 

C 100. Research and development, by Stats and agency, 
fiscal year 1973 

C 100A Percent distribution of each agency, by State, 
fiscal year 1973 

C 1005 Perccn: dist.ibution of each State, by agency, 
fiscal year 1973 

C 101 Research and development, by geographic 
division. State, agency, and performer, fiscal year 
1973 
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C 83 Life and environmental sciences, by agency 
and detailed field of science, fiscal year 1975 
(estimated) 

C-84 Engineering, by agency and detarled field of 

science, fiscal year '973 
C-85 Engtneermg. by agency and detarled field of 

science, fiscal year 1974 (estimated) 
C 86 Engtneenng. by agency and detailed field of 

science, fiscal year 1975 (estimated) 
C-87 Social sciences, by agency and detailed field of 

science, fiscal year 1973 
C-88 Social sciences, by agency and detarled field of 

science, fiscal year 1974 (estimated) 
C-89 Social sciences, by agency and detailed field of 

science, fiscal year 1975 (estimated) 

FOREIGN PERFORMERS - RESEARCH 
AND DEVELOPMENT 



C-102 R&D plant, by geographic division. State, and 
performer supported, fiscal year 1973 

C-103 R&D plant, by geographic division. State, and 
agency, fiscal year 1973 



FEDERAL INTRAMURAL PERSONNEL COSTS 

C- 104 Total research and development, by agency, fiscal 

years 1973. 1974. and 1975 
C-105 Basic research, by agency, fiscal years 1973. 

1974. and 1975 

C-106 Applied research, by agency, fiscal years 1973. 
1974. and 1975 

C-107 Development, by agency, fiscal years 1973. 1974. 
and 1975 



HISTORICAL DATA 
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C-90 By region, country, and agency, fiscal year 1973 
€91 By region, country, and agency, fiscal year 1974 
(estimated) 

FOREIGN PERFORMERS - BASIC RESEARCH 

C 92 By region, country, and agency, fiscal year 1973 
C-93 By region, country, and agency, fiscal year 1974 
(estimated) 

SPECIAL FOREIGN CURRENCY PROGRAM 

C 94 For research and development, by agency, fiscal 

years 1973. 1974. and 1975 
€ 95 For basic research, by agency, fiscal years 1973. 

1974. and 1975 

C 96 For applied research, by agency, fiscal years 1973. 
1974. and 1975 

C-97 For development, by agency, fiscal years 1973. 
1974. and 1975 

GEOGRAPHIC DISTRIBUTION - RESEARCH AND 
DEVELOPMENT AND R&D PLANT 

C 98 Research, development, and R&D plant, by 
geographic division and State, fiscal year 1973 
C 99 Research and development, by State and perform- 
er, fiscal year 1973 
C 99A Percent distribution to each performer, by State. 

fiscal year 1973 
C 99B Percent distnbution lo each Ststo. by performer, 
fiscal year 1973 

C 100 Research and development, by State and agency. 
f»scalyear 1973 

C lOOA Percent distribution of each agency, by State. 

fiscal year 1973 
C lOOB Percent distribution of each State, by agency. 

fiscal year 1973 

C lOl Research and development, by geographic 
division. State, agency, and performer, fiscal year 
1973 



Expenditures 

C-108 Research, development, and R&D plant, by 

agency, fiscal years 1965-75 . 
C-109 Research and development, by agency. J:<;cal 

years 1965-75 

C-llO R&D plant, by agency, fiscal years 1965-75 
Obligations 

C- 1 1 1 Research, development, and R&D plant, by 

agency, fiscal years 1965-75 . 
C 112. Research and development, by agency, fiscal 

years 1965-75 . . 
C-113 R&D plant, by agency, fiscal years 1965-75 
C-114 Research and development, by character of work 

and R&D plant, fiscal years 1965-75 
C ri5 To'iol research, by selected agency, fiscal years 

1965-75 

C-116 Basic research, by selected agency, fiscal years 
1965-75 

C-117 Applied research, by selected agency, fiscal years 
1965-75 

C 118 Development, by selected agency, fiscal years 
1965-75 

C-119 Research and development, by performer, fiscal 
years 1965-75 

C 120 Total research, by performer, fiscal years 1965-75 
C-121 Basic research, by performer, fiscal years 1965-75 
C-122 Applied research, by performer, fiscal years 
1965-75 

C-123 Development, by performer, fiscal years 1965-75 
C 124 Total research, by field of science, fiscal years 
1965-75 

C 125 Basic research, by field of science, fiscal years 
1965 75 

C 126 Applied research, by field of science, fiscal years 
1965 75 

C-127 Research and development, by geographic 

division and State, fiscal years 1963, 1965, 1968, 

1969, 1970, 1971, 1972, and 1973 
C 128 R&D plant, by geographic division and State, 

fiscal years 1963, 1965, 1968, 1969, 1970, 1971, 

1972. and 1973 
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NOTES 



• The source of data is the National Science Foundation, except where 
noted on individual tables. 

• Estimates for 1975 are based on The Budget. FY 1975, as submitted to 
Congress, and do not reflect subsequent appropriation and appor- 
iionment actions. 

• Asterisks appearing in lieu of figures indicate that the amounts are 
less than $50,000. 

• The abbreviation 'TFRDC" appearing in statistical tables refers to 
Federally Funded Research and Development Centers. 

• Defense Agencies within the Department of Defense iuoluue agencies 
such as the Advanced Research Projects Agency, the National 
Security Agency, the Defense Nuclear Agency, and the Defense 
Communications Agency. 

• Departmontwide Funds of the Department of Defense include the 
Defense Civil Preparedness Agency. 
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The Atomic Energy Commission s R&D data reflect accrued costs 
rather than obligations or expenditures. 

In tables showing extramural performers, obligations to agricultural 
experiment stations are included under obligations to universities 
and colleges. 

In prior years the Alcohol, Drug Abuse and Mental Health Adminis- 
tration, the Center for Disease Control, the Health Resources 
Administration, and the Health Services Administration, Department 
of Health, Education, and Welfare were part of the then existing 
Health Services and Mental Health Administration. 

The Office of Human Development, Department of Health, Education, 
and Welfare includes the former Office of Child Development, 

The Drug Enforcement Administration, Department of Justice, 
includes the former Bureau of Narcotics and Dangerous Drugs. 
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Table C-1. Summary of Federal funds for research, development, and R&D plant, fiscal years 1973, 1974. 



[Millions of dollars] 



Item 



TOTAL EXPENDITURES FOR RESEARCH. DEVELOPMENT, 
AND R&D PLANT 

Research and Development 
R&D Plant 

TOTAL OBLIGATIONS FOR RESEARCH, DEVELOPMENT, 
AND R&D PLANT 

Research and Development 

Total Research 

Basic Research 
Applied Research 

Development 

R&D P'ant 

Research and Developrpent 
Performers 

Federal intra mural*'' 
Industrial firms 

FFRDC's administered by industrial firms 
Universities anrJ colleges 

FFRDC's admintstert*d hy universities and colleges 
Nur.prof.r mbtilulions 

FFRDC . ddministered by nonprofit institutions 

State and local governments 

Foreign 

Research 

Performers 

Federal intramural'^ 
Industrial ftrms 

FFRDC's administered by industrial firms 
Universities and colleges 

FFRDC's administered by umversitiPb and colleges 
Nonprofit institutions 

FFRDC's cuJministered by nonprofit ifistitutions 

State and local governments 

Foreign 

Fields of icience 
Life sciences 
Psychology 
Physical sciences 
Environmefital sciences 
Mathematics 
Engineering 
Social sciences 
Other sciences 

BaSic Rf^search 
Performers 

Federal intramural^ 
Industrial firms 

Ff , ^DC's administerea by industrial firms 
Universities and colleges 

FFRDC's administered by universities and colleges 
Nonprofit institutions 

FFRDC's administered by nonprofit institutions 



Actual 
1973 



17,5102 



16,872 1 
638 0 



17,5956 



16,821.2 



6,499 9 



2,419 6 
4,080 3 



10,321 3 



774.3 



4.619 0 
7,874.1 
582.4 
1,915 5 
725.3 
600 6 
183 1 
256.8 
64.4 



2,197.3 
1 ,*^45 4 
68 7 
1 ,693.8 
383 1 
331 4 
52.0 
88 2 
39.9 



Estimates 



1974 



18,552 4 



17,658 3 
894.1 



18,715 1 



17,743.2 



7,197.1 



2,568 7 
4,628 5 



10,546 1 



971 9 



4,939 9 
7,986 7 
584 3 
2,226 3 
782.1 
720 3 
187 9 
242 5 
733 



2,058 7 
1164 

1,126 0 
791 1 
125.7 

1,760.1 
296.3 
225 5 



584 8 
505.3 

39 4 
923.8 
251 7 

83.4 
4 9 



2,468.8 
1 ,640 9 
69 7 
1,981 5 
407 6 
4120 
48 1 
1153 
53 4 



1975 



20,153 9 



19,135 3 
1,018.6 



20,709 6 



19,597.1 



7,673.6 



2,599 2 
5,074 4 



11,923 5 



1,112 5 



5,267 0 
9,311 2 
633 5 
2,295 8 
886 0 
697 6 
209.3 
227 7 
69 0 



2,466 5 
137 7 

1,211 3 
811 5 
142 1 

1 ,908 7 
336.7 
1826 



634 9 
4b6 4 
38.2 
1,036.1 
263.8 
101.9 
3.8 



2,634 1 
1.810 5 
80.3 
2,053 1 
467.5 
405.4 
50 9 
1188 
53 0 



2,362 6 
127.9 

1,370 0 
873.4 
153.4 

2,225.9 
374 1 
186.2 



654 6 
361.5 
44.7 
1.123.8 
288 2 
90.1 
4 4 



Item 



8asic research — Contmued 

State and local governments 
Foreign 

Fields of science 
Life sciences 
Psychology . . . 
Physical sciences 
Environmental sciences 
Mathematics 
Engineering 

Social sciences . . 

Other sciences . . . 



Applied research 
Performers 

Federal intramural^ . . ... 
Industrial firms . ... 
FFRDC's administered by industrial firms 

Universities and colleges 

FFRDC's administered by universitiesand 
Nonprofit institutions 
FFRDC's administered by nonprofit instit 
State and local governments 
Foreign 

Fields of science 
Life sciences 
Psychology 
Physical sciences 
Environmental sciences 
Mathematics 

Engineering . . 

Social sciences . . 

Other sciences . . 

Development 
Performers 

Federal intramural*^ 
Industrial firms . . . 

FFRDC's administered by industrial firmj 
Universities and colleges 
FFRDC's administered by universities anc 
Nonprofit institutions . . . 

FF RDC's administered by nonprofit mstr 
State and loca' governments. 
Foreign 

R&D Plant 

Performers supported 

Federal mtramural . . 

Industrial firms • • 

FFRDC's administered by industrial firm 
Universities and colleges . . 
FFRDC's administered by universities am 
Nonprofit institutions 
FFRDC's administered by nonprofit insti 
State and local governments 
Foreign 



^Intramural activities cover costs associated with the administration of intramural and extramural 
programs by Federal personnel as well as actual intramural performance 

SOURCE National Science Foundation 
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imary of Federal funds for research, developments and R&D plant fiscal years 1973, 1974, and 1975 

(Millions of dollars] 





ActUdI 


Esttmates 




1973 


1 Q7/1 
It//'* 


1 Q 7R 


.0PM6NT, 










i;, 510.2 


18,552 4 


20.1 53 y 




16 872 1 


17.658 3 


19.135 3 




638.0 


894 1 


1.018.6 













17.595 6 


18.715 1 


20.709 6 


• 


16.821 2 


17.743 2 


19.597 1 




6.499 9 


7.197 1 


7.673 6 




2.419 6 




9 RQQ 9 




4.080 3 








10.321 3 


10.546 1 


1 1 .923 5 




774 3 


[ - ^ 

971 9 


1112 5 




4,619 0 


4.939 9 


5.267.0 




7.874 1 


7.986 7 


9.311 2 




582 4 


584 3 


633 5 




1.915 5 


2.226 3 


2,295 8 




725 3 


782 1 


886 0 




600 6 


720 3 


697.6 




183 1 


187.9 


209 3 




256 8 


242 5 


227 7 




64 4 


73 3 


69 0 




2.197.3 


2.468 8 


2.634 1 




1 .645 4 


1.640 9 


1 .810 5 




68 7 


69.7 


80 3 




1 .693 8 


1.981 5 


2.053 1 




383 1 


407 6 


467 5 




331 4 


412 0 


405 4 




52 0 


48 1 


50 9 




88 2 


115 3 


118 8 




39 9 


53 4 


53 0 




2.058 7 


2.466 5 


2.362 6 




1 16 4 


137 7 


1 27 9 




1.^26 0 


1.211 3 


1 .370 0 




791 1 


81 1 5 


873.4 




125 7 


142 1 


153 4 




1.760 1 


1 .908 7 


2.225 9 




296 3 


336 7 


374 1 




225 5 

— -_— _ -. 


182 6 


186 2 




584 8 


634 9 


654 6 




505.3 


456 4 


361 5 




39 4 


38 2 


44 7 




923 8 


1.036 1 


1.1238 




251 ? 


263 8 


288 2 




83 4 


101 9 


90 1 




49 


38 


4 4 
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Basic research - Continued 

Stale and local governments 
Foreujn 

Fields of science 
Life sciences 
Psychology 
Physical sciences 
Environmental sciences 
Mathematics 
Engineonng 
Social sciences 
Other sciences 

Applied research 
Performers 

Federal intramural^ 
Industrial firms 

FFRDC's administered by industrial firms 
Univei:>tties and coHeges 

FFRC ^'s administered by universities and colleges 
Nonprotii institutions 

FFRDC's administered by nonprofit "nstitutions 

State and local governments 

Foreign 

Fields of science 
Life sciences 
Psychology 
Physical science^; 
E'^Vii onmental sciences 
Motherrvatics 
Engineering 
Social sciences 
Other sciences 

Development 
Performers 

Federal mtramurar'* 
Industrial firms 

FFRDC's administered by industrial firms 
Unive'-^ities and coltenns 

FFRDC's administered by universities and colleges 
Nonprofit institutions 

FFRDC's administered by rtonprofil institutions 

State and local governments 

Foreign 

R&D Plant 

Performers supported 
Federal intramural 
Industrial firms 

FFRDC's administered by industrial firms 
Universities and colleges 

FFRDC's administered by universities and colleges 
Nonprofit institutions 

FFRDC's administered by nonprofit institutions 

State and local governments 

Foreign 



Actual 
1973 



14 4 
12 0 



758.3 
50.9 

795 8 

444 7 
57 1 

206.2 
78.3 
28 4 



1.612 6 
1.140 2 
29.3 
770 0 
131.4 
248 0 
47.1 
73 8 
27.9 



1.300.5 
65.5 
330 2 
346 4 
68.7 
1.553 9 
217 9 
197.1 



2.421.7 
6.228.7 
513.6 
221 8 
342 2 
269.2 
131.1 
168 7 
24 5 



323 8 
76.8 
145.0 
42.6 
162 3 
15.8 
3.1 
3.0 
1.9 



Estimates 



1974 



17.0 
16 7 

869.1 
62.1 

829.5 

429.8 
56.0 

209.1 
91 1 
21 9 



1.833.9 
1.184 5 
31 4 
945 5 
143 8 
310 1 
44 3 
98.3 
36.7 



1975 



14 8 
17.1 

799.9 
55.3 
880.3 
418.2 
62.5 
268 1 
100.2 
14 7 



1 .979 5 
1 .449 0 
35.6 
929 3 
179 3 
315.3 
46.5 
104 0 
35 9 



1.597 3 
75.6 
381.7 
381.7 
86 2 
1.699.5 
245 7 
160.7 



2.471.1 
6.345.9 
514.6 
244.8 
374 5 
308.2 
139 8 
127.2 
19.9 



409 5 
130 7 
208.4 
49.2 
134.1 
34.0 
2 2 
3.5 
.4 



1.562.6 
72 6 
489 7 
455 3 
91 0 
1.957.8 
273.9 
171.5 



2.632 9 
7,500.6 
553 3 
242 7 
418 5 
292.1 
158.4 
108.9 
16.0 



426.2 
191.3 
253.4 
45.0 
154.1 
36.2 
4.3 
1.8 
.3 



the admmistraucn cf intramural and extramural 
ntramural perf( r joce 
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APPENDIX D 



A Listing of 
Statistical Tables 

Part II 

Federal Funds for Scientific 
and Technical Information 



D 1 Summary, fiscal years 1973, 1974, and <975 
D 2 By agency, fiscal years 1973. 1974. and 1975 
D 3 Intramural and extramural obligations, by agency. 

fiscal years 1973. 1974. and 1^75 
D 4 By agency and activity, fiscal year :973 
D 5 By agency and activity, fiscal /ear ?974 (estimated) 
D 6 By agency and activity, fiscal year 1975 (estimated) 
D 7 Intramural and extramural ooligations. by agency 

and activity, fisctilyear 1973 
D 8 Intran ural and extramural obligations, by agency 

and act vity. hscal year 1974 (estimated) 
D 9 Intramur.]! and extramu'al obligations, by agency 

and actu ity. fiscal year l97h (estimated) 
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